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THE Gas Company axpD Its Customers.—At the July meeting of 
the Pacific Coast Gas Association, Mr. Gregory, of the San Jose (Cal.) 
Light. and Power Company, read a paper’ on the subject of the ‘‘Treat- 
ment of Our Custemers,” and although that topic is quite as old as is 
the gas business itself, the San Jose gas man nevertheless managed to 
put together avery entertaining chapter, with a hint or two therein 
which had the-flayor of originality about them. And this leads us on 
to say, and-it is but a repetition of what we have said more than a score 


| of times;that be a subject ever so old or ever so often discussed, if it 
The American News Company, Nos. 39 and 41 Chambers street, New, 


only.is.a.vital one, a propounder thereon need have no fear that his 
thesis. will be either tame or lack originality, for everyone’s exper- 
ience respecting a given branch of trading must differ from that of his 
predecessor or contemporary. True it is that the underlying principle, 
and perhaps the main method of action as wel!, will not be wide in 
variance, still there is the individuality of separating action from prac- 
tice existing to give change and direction to each one’s doings on similar 
lines. All of which is meant as a hint that compilers of papers for the 
meetings of our Associations would come on in -greater numbers did 
they bear in mind that the triteness of a subject, because of its name, is 
no bar whatever to originality in its treatment. Coming back to Mr. 
Gregory’s contribution to the paper list of the Pacific’s last convention, 
which in no wise lacks originality of treatment, we submit that he is 
fully up-to-date, in writing it down that the professional canvasser 
can sell anything, even wooden nutmegs, for a time ; but that canvas- 
ser's time is‘short in the field first selected by him. His particular field 
once ‘‘ worked,” is closed to him for good ; and the next particular field 
is also but of short duration, wherefore he eventually is without fie! 

and without trade, for ‘‘ fields” must finally come to an end, so far as 
new ones are concerned. It is true he may have amassed a fortune, 
meanwhile, but as there are others to follow him who must live, it is a 
fact undeniable that they have a hard road totravel. The gas company, 


_ | hOwever, is a fixed institution which may not take up its pack to the 


next town, so it must look first and last to the people among whom it 
originally locates for subsistence and advancement. And so it looks 
particularly sensible in Mr. Gregory to suggest that the canvasser for 


, }the.gas company, on gas stove account, for instance, would be more 


than a knave, and twice more than a fool, who would secure a purchaser 
fora gas stove by representing that the cost of keeping up the same as 
a successor to.a coal range would be only half that which the user 


- {thereof would speedily determine because of actual trial. Still this very 


thing has been done, and even though the blame thereof properly rests 
with the canvasser rather than with the company, the rara avis of a gas 
consumer who would put the blame on the right shoulders has not even 
been. hatehed out in the incubating season of 1895. Nor is the con- 
sumer to be greatly blamed for his fatture to charge the lie to the liar: 
However, this only goes to show that canvassers should be watched by 
their-employers as sharply as it is possible to. watch them, and it further 
goes-to.show, at least to us, that the gas stove canvasser should be paid 
& stated salary rather than that his recompense should be in the form of 
a commission, or even in the nature.of part salary and part commission. 


| Mr. Gregory’s remarks, too, on the placing of Welsbach or other im- 





1. See Journa, ante, p. 251. 
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proved lamps, are certainly in line with the times, and this is particu- 
larly true of his well put together assertion : ‘‘We may calculate that 
the loss we sustain through displacing the naked flame with the 
Welsbach is the price we pay for advertising and introducing the 
Welsbach into hundred of houses where we would otherwise have 
no consumption of gas.” This loss by such substitution is more 
apparent than real, but some merchants still exist who prefer the 
slow quarter to the nimble dime—they ‘‘exist,” though; they 
never advance ; and they finally are absorbed, failing which they are 
buried. Mr. Gregory’s paper is well worth conning, and its sugges- 
tions are well entitled to trial—and the Pacific. Coast is a pretty good 
field for trying them on, since in the olden days the gas pioneers of that 
region were inclined rather to pile up capitalization than to cut down 
the price of gas. In the discussion that followed, Mr. Britton, of Oak- 
land, Cal., and Mr. Walton Clark, of the United Gas Improvement 
Company, laid down the law with fairness and commonsense, respect- 
ing the treatment of consumers ; and we have no doubt that Mr. Brit- 
ton would have been able to make a much better showing in Oakland 
practically were it not for the fact that the ‘“* pioneers” of the Oakland 
Gas Light and Heat Company managed to pile up a capital, between 
stock and bonds, amounting to $3,350,000, which certainly ought to be 
sufficient for a works, the annual sendout from which does not exceed 
70,000,000 cubic feet—the concern, however, has an electric lighting an- 
nex, 





Noutrs.—Mr. Eugene Hyde, the youngestson of Mr. Gustavus A. Hyde, 
of Cleveland, O., has resigned the dual position of Secretary and Su- 
perintendent of the Ravenna (O.) Gas and Electric Light Company, in 
order to accept the position of Superintendent of the Colorado Springs 
(Col.) Gas and Electric Light Company. The youngest son of his fa- 
ther is a level-headed, enterprising man, and we know that his course 
will be onward and upward.— A correspondent forwards the follow- 
ing: ‘‘An idea of the enormous amount of business transacted at the 
factories of the Welsbach Company, Gloucester, N. J., may be gleaned 
from the statement that for the various laboratory, mechanical, heat- 
ing, testing and other uses, a volume of gas is required very much in 
excess of that sold daily by the local Gas Company, which latter is sup- 
plying gas to a prosperous and busy town having not less than 7,000 in- 
habitants. In point of fact the present equipment of the factory is so 
rapidly becoming inadequate that the gas works department is now be- 
ing entirely overhauled by the United Gas Improvement Company, 
which Company is installing one of its standard sets of Lowe apparat- 
us, up to a rated daily capacity of 1} million cubic feet, in addition to 
the present apparatus having a daily capacity of 100,000 cubic feet—the 
smaller plant will not be dismantled. The contractors have also agreed 
to put in a new purifying plant, the dimensions of the boxes to be 10 
feet by 12 feet by 44 feet. This means a ‘factory plant’ of noble size, 
surely, and one which the local Company should have taken strenuous 
efforts to prevent, by securing the Welsbach Company for a permanent 
customer. It is not intended, from my point of view, that the ‘factory 
plant’ will compete with the local Company for the general gas supply 
of Gloucester City. The Welsbach Company is ready to assert that af- 
ter the completion of its new gas plant, delay in the filling of orders 
will at least not be occasioned by reason of lack of gas supply.”—-—The 
Committee on Light, of the Richmond (Va.) municipal gas works, is 
still in a retrenching mood, the salaries of the clerical force having 
been cut down, the average reduction amounting to about 45 per cent. 
——Mr. Kirkham, the Superintendent of the Citizens Gas and Fuel 
Company, of Terre Haute, Ind., has declined to continue in that posi- 
tion. He preferred to resign rather than accept a post less responsible 
than the one formerly held by him,——The itinerant meter inspector 
has re-appeared in Detroit. What is the matter with the local official 
inspector? Is he not up to the requirements of his office ?—The mat- 
ter of measuring natural gas by meter is a feature in the political con- 
test for control of the next City Council of Indianapolis, Ind.——The 
City Council of Indianapolis, Ind., has decreed that all telegraph and 
telephone wires in that city shall be placed underground “* within a rea- 
sonable time.”——The electric lighting systems of Milwaukee, Wis., 
seem to be under the dominion of the Milwaukee Street Railway Com- 
pany, for in the invited competition for bids for the public lighting of 
that place, the Railway Company was the only proposer. The figures 
submitted were on the basis of 5-year or 10-year contracts, the Company 
agreeing to furnish ares (2,000-candle power nominal) for $109 per an- 
num each during the short term, the long-term rate to be $105. In the 
districts of the city where overhead lines are permissible the Com- 
pany’s bids were $92 and $87, ctively, for the long or short-term 
contracts.——The Chairman of the Fire, Water and Light Committee, 
cf Ingersoll, Canada, asks for tenders for the public lighting of that 
place, either by gas or electricity, or both, the contract to run for five 
years, 
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Hydraulic Stoking Machinery and Labor-Saving Appli- 
ances in Modern Gas Works. 





{Read by Mr. A. S. Biggart, of Glasgow, before the Institution of Me- 
chanical Engineers. } 

The conditions of labor in almost all industries have undergone, and 
are constantly undergoing, continuous modification and improvement, 
due principally to the ever-increasing uses to which mechanical appli- 
ances are being adapted. This statement may be aptly made of many 
of the modern gas works, for in no industry have the conditions of 
work been more radically altered. The bulk of the labor employed in 
gas works is absorbed in the retort house in the handling of the coal 
previous to and after carbonization. 

In works where hand labor is chiefly employed, according to the old 
methods which still retain sway in the great majority of instances, the 
following may be taken as representing the general routine of those 
having the most approved arrangements. The supply of coal is usually 
brought by rail to the position most convenient for the retort benches, 
where the wagons are emptied by hand. If necessary, as is generally 
the case, the lumps are broken into suitable size by hand. The retorts 
are next charged by hand labor, and after carbonization is completed, 
the coke is withdrawn, also by hand. The coke is either wheeled out to 
the yard, or may fall below the floor to a lower level, to be there 
quenched by water. The surplus, beyond what is required for firing, 
has then to be removed to the yard. In the yard, hand labor is again 
called into requisition, to screen the coke and fill it into the carts or 
wagons, for distributing it to the consumers. The variations in the de- 
fails of the handling are such that scarcely two works follow the same 
routine, and the foregoing outline can therefore be taken only as gen- 
erally representative. 

The same remark also applies to the following outline of the routine 
pursued in works where labor-saving appliances are largely used. The 
supply of coal in such modernized works is usually delivered direct 
from the railway truck into the coal breaker. After passing through 
this machine, and being all reduced to proper size, it is raised by an ele- 
vator to a large hopper, so fixed that the coal can be automatically de- 
livered into the hopper of any of the charging machines. The charg- 
ing of the retorts is then done altogether mechanically, by means of a 
hydraulic charging machine, by which it is done more evenly and oth- 
erwise better than by hand. After carbonization the coke is withdrawn 
again mechanically by a hydraulic drawing machine, entailing a min- 
imum of labor to the attendant. The surplus coke, guided in its de- 
scent by shoots, falls into a bogie underneath the floor, and is run out 
to the yard. In some instances, beneath the stage floor are placed con- 
veyers, on which the coke is carried to circular revolving screens, 
whence it is delivered into large storage hoppers, or into the railway 
wagons, or into bags for small consumers. 

-The old methods involve continuous and repeated operations per- 
formed by hand, while the new are such that no hand labor is employed 
in dealing with the coal, from the time it leaves the railway truck till it 
arrives there again in the form of coke. Thus hand labor is entirely 
superseded by mechanical power, to the great advantage of the laborer 
and employer alike. The number of men required in the retort house 
under the new system is not half that needed under the old method. 
The saving which this represents, after allowing for maintenance of 
plant and interest on additional capital, will average about 25 cents per 
ton. 

As the quantity of coal which might be carbonized annually in 
this country under the improved system will amount roughly to about 
8,000,000 tons, the saving to the gas consumers would be about 
$2,000,000 per annum, if stoking machinery were fully adopted. Stok- 
ing machinery is not of recent date, though successful plant for such 
work has been used only a comparatively short time. For the success- 
ful working of the stoking machines, considerable auxiliary machinery 
is necessary. 

The coal breaker into which the coal is delivered direct from the 
trucks by shoot or otherwise, varies greatly in strength, according to 
the different classes of coal ; but the principle of the machine is in 
nearly all cases the same. Fixed over the breaker is a hopper, which 
is kept filled with coal, thus maintaining always a supply of coal di- 
rectly in contact with the two top rolls, each of which has a series of 
claws shaped in cast steel, and working into one another, thus drawing 
in and breaking the coal in its passage through the rolls. Here it is 
only partially broken ; but it falls directly upon two other rolls, which 
break to suitable dimensions any remaining larger pieces. These lower 
rol's are set closer to each other than the upper pair ; and their crush- 





ing teeth are much smaller, and of a different form. The coal deliv- 
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ered from these lower rolls is raised by an elevator to the large storage 
hopper, from which the various charging machines draw their supplies. 
The breakers are necessarily of a strong design. The cheeks and gear- 
ing are of steel throughout, and in all other respects the machines are 
made equal to the exceptionally heavy work required of them. The 
elevators are of the usual kind, raising the coal in buckets fixed at 
short intervals on a travelling link chain, which passes round two re- 
volving wheels—one fixed at the top and the other at the bottom of the 
steel framing that carries the whole. In passing round the lower wheel 
the buckets dip into the coal to be raised, and in turning over the upper 
- wheel, they tip it into a shoot leading to the storage hopper. 

Each charging machine has to serve a large number of retorts at 
varying heights, and also at varying distances from one another. Con- 
sequently, the range—that is, extent of retort bench surface requiring 
to be effectively served by the charging machine—is considerable. The 
horizontal range is obtained by laying rails parallel to the retort bench, 
along which the charging machine may travel. The vertical range is 
secured by raising and lowering the charging or drawing apparatus on 
the machine, by means of a hydraulic ram, which is fixed to the machine 
itself. In addition, therefore, to the coal regulating and charging ap- 
paratus, the body of the charging machine has to be provided with gear 
for traversing and raising and lowering, while on the top of the fram- 
ing, at a sufficient height, a large hopper is permanently fixed, capable 
of carrying from 2 to 5 tons of coal, or a still larger quantity if desired: 
The regulating gear, for delivering from the hopper in greater or less 
quantities the coal with which the retorts are to be charged, is securely 
fixed immediately underneath the hopper. 

The whole of the motions are automatic, and are regulated by a single 
lever. The first step is to drop from the hopper, by means of the coal 
regulating apparatus, a certain quantity of coal in front of a pusher 
plate, by which it is then pushed into the retort, and delivered by a ser- 
ies of six or seven pushes into successive positions—beginning from the 
far end, and extending forwards through the whole length of the retort. 
These positions are so close to one another, and the form of the pusher 
plate is such, that the charge is left practically level throughout the re- 
tort. The apparatus for accomplishing this work consists of a horizon- 
tal slide beam, on which are placed two hydraulic rams—one for giving 
the forward movement to the pusher plate, and the other for drawing 
it back. Alongside the forward or pushing ram is a turning shaft, car- 
rying a series of stoppers, which come into play in rotation as the shaft 
is revolved, and bring the pusher plate to a stand in the successive posi- 
tions of its stroke, so as to spread the coal evenly over the whole length 
of the retort. When the drawing ram bringing the pusher plate back 
is near the end of its stroke, it actuates the lever of a hydraulic valve, 
which, in opening and closing, puts in motion and also stops the coal 
feeding and regulating supply. 

This gear consists of a divided drum, revolving underneath the coal 
hopper, and put in motion at regular intervals by means of a combined 
hydraulic ram and rack, with wheel and rachet gear, worked as already 
mentioned, The hand lever regulating the pushing and drawing rams 
serves also to lower the pusher into position when entering the retort, 
to raise it before returning, and also to revolve the stopper shaft for 
spreading the charge in the retort. The usefulness of the charging 
machine is enhanced by the provision of various adjustments—such as 
means to vary the quantity of coal in a charge. This is effected by 
altering the length of stroke of the co-regulating ram, thereby giving a 
greater or less movement to the revolving coal feeding drum. A larger 
or a smaller quantity of coal can also be placed at any particular part 
of a retort, if this should be desired owing to the temperature of the re- 
tort varying at different points. 

This charging machine has now been in regular use for over two 
years, and is giving every satisfaction. Like all such work, it has 
reached its present advanced state of efficiency only by a process of de- 
velopment. The first charging machine made of this kind was an ex- 
perimental one ; and while the main features have throughout varied 
little from the original design, the details have been considerably al- 
tered. In the experimental machine, the coal hopper was attached to 
the charging apparatus, rendering it essential, when any change of 
height was required, to raise and lower the hopper and its contents. In 
all subsequent machines, this position was discarded, with the exception 
of one machine specially so fitted, which is still doing good work. The 
alteration was found desirable, owing to the limit practically put on the 
coal capacity of the hopper, and also on account of the loss of time in 

raising and lowering the extra load. It was further found that the new 
plan gave a more compact design than the old. The coal feeding drum 
was at first rotated by causing the back end of the pusher rod, when 
near the outer end of its stroke, to strike and carry with it a connecting 


rod attached to a lever with pawl and ratchet combination on the drum 
shaft. Owing to the sudden blow, however, this did not work satisfac- 
torily. A single-acting hydraulic ram then took the place of the con- 
necting rod, with a spring opposite the ram to force it back ; the ram 
being worked by a valve with a lever, as at present. Although this al- 
teration proved a great improvement, it was found desirable to replace 
the spring by a second hydraulic ram, as now adopted ; and this change 
was followed with the best results. 

In the experimental machine, only fairly large pieces of coal were at 
first dealt with ; and with these no trouble at all was experienced. As 
small coal, however, is extensively used in some gas works, a trial was 
made of it, with the result that, when once the coal began to run be- 
tween the drum and the face plate opposite, it sometimes did not cease 
running until the hopper was empty. As the opening could not be re- 
duced without the risk of large coal jamming, and as each machine 
ought to be suitable for larze and small coal alike, it was: found essen- 
tial to adopt some arrangement capable of dealing with any sizes. The ° 
difficulty was simply and effectually solved, by fixing in the coal space 
in front of the drum a swing plate, having a lever and weight so at- 
tached as to cause it to press the coal against the face of the drum, and 
thus automatically to’close, by a sort of flap or clack valve, the space 
through which the small coal formerly ran freely. The revolution of 
the drum moves back the flap valve without difficulty, and allows the 
coal to flow freely when charging. 

Another point, for which it was not at first thought necessary to 
make any special provision, was the momentum of the coal feeding 
drum when in motion. The amount of travel or rotation of the drum 
after the hydraulic ram had come toa stand, was found to vary greatly. 
This was owing to the vanes in the drum being often in a different posi- 
tion in relation to the clack plate at the moment when the hydraulic 
ram ceased to exert its power. The evil effects were reduced to a mini- 
mum and rendered unimportant by simply fixing a continuously acting 
brake wheel and brake on the end of the drum shaft. 

A-machine of this kind is naturally subject to a considerable amount 
of vibration and shock when in use, and especially is this so with the 
class of labor usually employed. For various reasons, the former stokers 
are put to work these machines, which consequently have frequently 
to stand an amount of rough usage not usually associated with hy- 
draulic machinery. Various minor matters revealed this usage. One 
was the effect on the copper tubes. More than the usual number gave 
way at the couplings, although the tubes themselves were of ample 
strength, the working pressure being only 400 lbs. per square inch, 
while they were strong enough to stand a working pressure of 1,000 
lbs. It was therefore found desirable to alter the form of joint, and at 
the same time still further to increase the strength. The change con- 
sisted in simply putting in heavier copper tubes, and, instead of screw- 
ing the collars on at the ends of the tubes, in flanging the copper over, 
and soldering the collar behind the flange. Other minor details have 
also been improved, and modifications will no doubt continue to be 
made as the experience of actual working is gained. 

About a year ago it was thought desirable, with a view to increasing 
the capacity of the coal hopper on the machine, to introduce mechanical 
power for traversing it along the floor, and a hydraulic motor was de- 
signed and made for this purpose. Hydraulic power being already used 
in the machine was naturally deemed the most suitable means to adopt 
—more especially as the load to be moved is a fairly constant one. It 
was decided to employ two hydraulic rams, with racks working in the 
opposite sides of a spur wheel, which is free to rotate backwards and 
forwards. On this wheel are secured two pawls, each working in aspur 
wheel alongside the first wheel. As the first wheel moves in one direc- 
tion, the pawl in gear on one of the side wheels goes with it, and on the 
motion of the first wheel being reversed, the second paw] takes the other 
side wheel in the opposite direction. Each of the side wheels revolves 
a separate miter wheel, and as the two miter wheels are geared into the 
opposite sides of a common miter wheel, the latter will revolve con- 
tinuously in one direction. This common miter wheel is keyed on a 
shaft that is geared with the main axle of the machine, through which 
it traverses the charger backwards or forwards as desired. To reverse 
the motion of the common miter wheel, it is only necessary to reverse 
the action of the two pawls gearing into the side wheels. The hydraulic 
rams receive their water through a 3-ported slide valve, which is made 
to reverse by a secondary key valve. The latter is controlled by a double 
lever, which is actuated by the two hydraulic rams themselves as they 
approach the outer end of their stroke. A simple arrangement of lever 
gear has been adopted for reversing the pawls, so that, by moving a 
hand lever, the action of the hydraulic motor sends the charging 
machine in either direction at the will of the attendant. Im order that 
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the charging machine may be more completely under control while 
travelling, a brake has been added to the motor ; so that, when the 
machine is nearing the stopping point, the water is cut off, and the 
brake brought into action. 

While the charging machine is employed in filling the retorts with 
coal, the drawing machine is for the reverse operation of withdrawing 
the charge from the retorts after it has been converted into coke. For 
this purpose, a rod having a plate fixed at its end is used, similar to that 
which pushes the coal into the retort in charging. But for withdraw- 
ing the coke, the plate can be held in either a vertical or a horizontal 
position. It is held horizontal while the rod is being inserted into the 
retort above and clear of the coke in the distance desired ; and it is then 
lowered into the vertical position, so as to cut into the coke, and drawn 
forwards, bringing in front of it part of the carbonized charge. 

The action of the drawing machine is sosimilar to that of the charger 

that there is considerable similarity in some of the parts. The arrange- 
ments for travelling the machine along in front of the retort bench, and 
for raising and lowering the slide beam which carries the withdrawing 
rake, are in principle similar to the equivalent arrangements in the 
charger, though differing in detail. The drawing machine is so light 
in itself that it is unnecessary to apply mechanical power for traversing 
it backwards and forwards, as is done in the case of the charger. The 
drawer consists essentially of a carriage fitted with travelling gear, and 
having a bow frame fixed near the center. which carries the slide beam, 
with its pushing and drawing rams and connections for actuating the 
rake. This bow also carries the hydraulic ram for raising and lowering 
the slide beam as required. The rake is pushed into the retort and 
drawn out again by simply reversing a hand lever, the motion of which 
not only reverses the valve, but also raises the point of the rake head 
at the beginning of its stroke, and lowers it at the end of the stroke. 
The rake is raised as it enters the retort, and passes over the coke. It is 
depressed again before beginning the return stroke, thus dipping into 
the coke, and raking it out at every draw. 

The number of retorts charged or drawn per hour by these machines 
varies to a considerable extent in actual work. In some cases, owing 
to special circumstances, not more than 24 per hour are available for 
each machine ; while in other more favorable instances as many as 48 
per hour are allotted to each, and even with this larger number a rea- 
sonable time remains for rest for the stokers at the end of each hour. 
The labor of charging the retorts and withdrawing the coke is much 
lightened by these mechanical means; and the number of retorts 

‘charged and drawn for each stoker employed is largely increased. It 
might at first be imagined that coal placed in retorts in only six to eight 
large charges by the machine would not be so evenly laid as a much 

‘larger number of smaller charges put in by hand. The machine, how- 
ever, lays the coal by far the most evenly, owing partly to the shape of 
the pusher head, which is bevelled so as to allow the small ridge of coal 
raised in pushing forwards to fall back when its support is removed on 
the withdrawal of the pusher head. Another advantage possessed by 
machine work over hand labor is that the charging is done more quick- 
ly, and thus there is a diminished loss of gas before the retorts are 
sealed up. 

- Apart from any other consideration, the mechanical charger could 
not fail to prove beneficial in view of the greatly improved conditions 
under which it enables work of a most trying nature to be carried on. 
The old method of hand charging was a severe ordeal for the stokers, 

‘requiring great exertion to get through the work in the shortest time 
possible, while exposed throughout to a high heat. Such adverse con- 
ditions are now entirely done away with where mechanical stoking 

“obtains. The single lever by which the whole of the operations are 

“controlled is worked from such a position that the attendant is quite 
removed from the discomfort'of close proximity to a high heat, while 

at the same time the former severe bodily exertion is replaced by light 

‘and easy work. Even greater improvements in the conditions of labor 
arise from the introduction of the drawer, which accomplishes, under 
all the better conditions attending the use of the charger, work of a 
still more trying nature. The withdrawing of the live coke from the 
retorts was work for which even the stokers themselves, accustomed 
as they were to it, admitted that mechanical appliances were required. 

‘Here, again, ail is worked by a single lever, in such a position as to 
remove the attendant from the former discomforts of withdrawing the 
coke at a white heat at the mouth of the open retort. 

' In conclusion, the author said that the hydraulic power employed 

at the pressure usually of about 400 pounds per square inch, is distrib- 
uted in the way generally adopted for similar installations. He showed 
by means of drawings various typical methods of handling the coal and 
coke, and he remarked that about 200 of these machines are now in 
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use or in the course of manufacture. They have been adopted at many 
of the largest gas works in this country and abroad, including those of 
Glasgow, Birmingham and Liverpool, the South Metropolitan and the 
Gas Light and Coke Companies in London, and the Vienna and Am. 
sterdam stations of the Imperial Continental Gas Association. In 
Glasgow, where the Corporation have adopted the machines for all 
their stations, the quantity of coal dealt with by them amounts to about 
500,000 tons per annum. 
Discussion. 

Mr. W. Foulis testified to the satisfactory way in which the ma- 
chines worked. He said they ran night and day without giving the 
slightest trouble, and their introduction had effected a great saving of 
money. 

Mr. Flett said there was no doubt that mechanical retort stoking was 
much better than hand labor, for under the former system there was 
no difficulty in levelling up the various successive charges, so as not 
to leave spaces in the body of the coal in the retort. He believed the 
adoption of this machinery would in time become general. 

Mr. J. West said he agreed with all that had been said as to the great 
benefit arising from the adoption of machinery 1n place of hand labor, 
He was anxious that some facts and figures should have been given as 
to the advantage to be derived in regard to the question of cost, but as 
this had recently been done by the President of the North British Asso- 
ciation of Gas Managers (Mr. Alex. Wilson), he supposed Mr. Biggart 
did not think it was necessary. He also remarked that while the au- 
thor of the paper said that stoking machinery had been in operation 
only a short time, it was actually in use 20 years ago. He (Mr. West) 
believed he had done more than anyone else in the invention of ma- 
chinery for this purpose, and at Manchester coal breaking and elevat- 
ing machinery had been in use since 1875. He was pleased to see that 
machinery had now been introduced in Glasgow. Reference had been 
made to the amount of manual labor required in charging and dis- 
charging retorts, and it was said that this gave an idea of the pressure 
that would be required. He had found that nearly all inventors had 
started out with making the machines too light, and as they proceeded 
they had to strengthen and increase the size of the various parts of the 
machinery. 

Mr. J. Head remarked that the ingenuity displayed in the charging 
and discharging of retorts had been very much the effect of the labor 
troubles of some two or three years ago. This showed the tendency of 
these difficulties. Instead of contributing a greater amount for labor, 
which was the object of these difficulties from the workmen's side, they 
generally ended in machinery that cost less for labor, to. the general 
benefit of the community. They were much obliged to Mr. Biggart, 
Mr. Foulis, and others who had managed to make such a very com- 
plete and effective plant. He would like to know whether Mr. Biggart 
had turned his attention to the substitution of electricity for hydraulic 
power in this kind of machinery. It seemed to him that this machin- 
ery had a resemblance to an overhead traveling crane, and in America 
electricity had in these cases very much taken the place of other me- 
chanical appliances. 

Mr. Biggart, in reply to the discussion, said that elevators and sim- 
ilar labor saving machinery had been long in use in the country meal 
mills, and the principle of the elevators now in use in gas works was 
the same, only the details were altered to suit the new kind of work. 
With regard to electric power this was a matter that had received at- 
tention. But the objection to such power was that they would require 
to introduce revolving machinery and shafts. After the members had 
passed through some of the business premises where electric power 
had been introduced, they would come to the conclusion that, of all 
kinds of machinery that should be adopted in retort houses, revolving 
machinery should be avoided. In the hydraulic machines the prin- 
ciple had been recognized that the moving parts should be reduced to 
&@ minimum, whereas With either air or electric motors there were an 
immense number of moving parts, and the cost of wear and tear was 
very high. 

The President (Professor Kennedy), in moving a vote of thanks to 
Mr. Biggart for his paper, said he saw these machines some years ago, 
when they were in an early stage. He was very much struck with 
them then, and he had no doubt that in their latest form they would 
be still more interesting. 








Tue Selectmen of Rockport (Mass.) have granted a franchise to the 
promoters of the Rockport Gas Company, and it is said that construc- 


tion work will be proceeded with immediately. The executive manage- 


ment of the Rockport Gas Company is: President, Jas. P. Merridew ; 





Treasurer, Dr. Geo. A. Lowe; Clerk, Roger H. Tarr. 
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The Fixation of Atmospheric Nitrogen and the Manufac- 
ture of Cyanides and Ammonia. 
—— 


[By Dr. Francis Wyatt, in Engineering and Mining Journal.}. 


The commercial production of cyanides and of ammonia from the 
nitrogen of the air has been the object of experimental research and 
study for the past fifty years, and is, without doubt, of the greatest im- 
portance to mankind. Theoretically and in the laboratory the problem 
has long been solved. If it has not been so hitherto industrially, and 
on the large scale, it is not only because of mechanical difficulties, but 
because experimenters have not properly understood the negative and 
unstable properties of nitrogen itself. 

The progress of science has facilitated the combination of carbon, 
hydrogen and oxygen, independently of nature, and has taught us to 
build up from them, synthetically, many organic compounds identical 
with natural bodies. This may be illustrated by the synthesis of alco- 
hol. If carbon is rendered incandescent by an electric arc, and hydro- 
gen is passed between the poles, 61.100 heat units are absorbed, and 
acetylene is formed. 

2C + 2H = C,H, 
carbon + hydrogen = acetylene 

If the acetylene be passed into an ammoniacal solution of cuprous 
chloride, it will form the red copper acetylide (Cu,C,), and this will 
produce ethylene or olefiant gas (C,H,) under the influence of nascent 
hydrogen given off by metallic zinc in a solution of ammonia. The 
olefiant gas, in its turn, can be combined with sulphuric acid to form 
sulphethylic acid (C,H, + H,SO, = C,H,HSO,), and this, on being 
distilled with water, yields alcohol (C,H,HSO, + H,O = C,H,O + 
H,SO,). By oxidizing the alcohol we obtain the aldehydes, or oxygen- 
ated essential oils ; from these, by further oxidation, we procure a whole 
series of natural monobasic and polybasic organic acids, of which ben- 
zoic and oxalic may be taken as the respective types ; and by finally 
combining the alcohols and the acids, we secure certain odoriferous 
ethers, characteristic of various fruits and natural fats. 

In the case of free nitrogen, the combination with either or all of 
these elements is less easy because we encounter in it a greater natural 
lack of affinity and the general inertness under all ordinary conditions 
of temperature and pressure. In order to surmount the difficulties we 
must fulfill certain necessary thermal chemical and mechanical condi- 
tions. When these have been definitely established and complied with, 
we may expect that the most marvellous developments will immediately 
follow, because nitrogen is at once the most costly and the most essen- 
tial component of all organized life. 

All organic bodies can be made to part with their nitrogen in the 
form of ammonia! Why cannot we, therefore, with cheap and plenti- 
ful ammonia as the starting point, build up artificially and rapidly 
many substances of incalculable value which are in constant demand 
for the purposes of industry, and for the supply of which we are now 
entirely dependent on the diminishing reserves of nature and its slow 
processes of renewal? The question is not a hasty one, nor is there any- 
thing impossible or improbable in the hypothesis. Nitrogen (N) may 
be made to combine, on the small laboratory scale, with hydrogen (H) 
to form ammonia (NH,) by the action of the silent electric discharge. 
Ammonia has been combined with carbonic oxychloride (COCI,) to 
produce CO(NH,),, which is in every respect identical with natural 
urea. It may also be oxidized and transformed into nitrates and nitric 
acid through the action of the nitrifying ferment (2NH, + CaO + O, 
= Ca(NO,), + 3H,O), and Ca(NO3), + H,SO, = 2HNO, + CaSO,) and 
by the action of nitric acid on benzine nitrobenzine is formed (C,H, + 
HNO, = C,H,(NO,) + H,O), which is the basis of those practically in- 
numerable and marvellous aniline colors now so generally consumed 
in the industry of dyeing and printing. 

These general considerations, however, are as nothing when com- 
pared with two other important fields which would be benefited beyond 
ths bounds of calculation by the cheap production of cyanides and am- 
moaia from atmospheric nitrogen. The first and most interesting to 
mining engineers and metallurgists is in the treatment by the cyanide 
process, of those lean ores containing gold and silver which at the 
present time abound, which yet have no commercial value. The sec- 
ond, and most interesting to agriculturists, is in the restoration to the 
8 )il at a comparatively nominal cost of the nitrogenous element of fer- 
tilization which is yearly removed by the crops, and the actual loss of 
which has been estimated by Professor Alvord at $720,000,000 for this 
country. alone. There is, then, a boundless demand for nitrogen which 
can never be satisfied from any source now known to us. It is true 
that there is an abundance of nitrates in Chile and Peru, but they are 


far too costly for general use, and as to ammonia, it is naturally too 
expensive, the whole of our present supply being derived from a small 
percentage of the total nitrogen contained in coals, either in the man- 
ufacture of coal gas or from the gases of the coke oven and the blast 
furnace. As to cyanides, we derive our supply from yellow prussiate 
of potash, and this is still made almost exclusively in the old-fashioned 
way by the fusion of such valuable organic matter as desiccated b'ood 
or horn with carbonate of potash and iron filings. In the face of these 
facts, and in view of the fascinating nature of the subject, I might well 
be excused for entering into minute details concerning the fixation of 
atmospheric nitrogen, but the chemical literature of the past few years 
is so pregnant with records of experiments. and failures that I shall 
content myself with a very brief retrospective glance. 

In the year 1845, Bunsen & Playfair, after an extended investiga- 
tion, made up their minds that it was possible by means of high tem- 
perature to produce cyanides synthetically from a combination of car- 
bon with nitrogen of the air.. They were soon confirmed in this view 
by Reiken, who proceeded to make numerous experiments at varying 
temperatures, and who proved that cyanides can indeed be formed from 
the materials named when the furnace is at white heat. Other experi- 
menters followed, and many attempts were made to build up a new in- 
dustry, the most prominent being those by Possoz & Boissiere, who es- 
tablished a factory at Grenelle, near Paris, in 1843, and produced 15 
tons of prussiate of potash of excellent quality as the result of their first 
year’s work. The great cost of fuel and fire-brick at Paris, however, 
was a fatal obstacle to commercial success, and they were compelled to 
look for a more suitable location. In 1844. they made arrangements 
with Bramwell & Hughes to establish themselves near Newcastle-on- 
Tyne, and here they conducted their operations for more than two 
years. During this time they managed to produce about one ton a day 
of good prussiate of potash, but they were unable to make the work 
profitable, and, in 1847, they gave up the attempt. Their process, as I 
understand it, consisted in saturating small lumps of charcoal with 
about 30 per cent., by weight, of potash moistened with just sufficient 
water to dissolve it. After being dried, the mass was transferred to ex- 
ternally heated vertical retorts set in a suitable furnace heated toa 
white heat. The size of the retorts was approximately : 


SPE E EP Phe 19.69 inches. 
Height heated to a white heat...... 9.84 inches. 


A part of the combustion gases containing much nitrogen was heated 
to a white heat in a superheater, through which it was forced by a 
pump. At their exit from the superheater the gases entered the retorts 
through small slits in the side. After ten hours’ exposure to the action 
of the heat and the gas the mixture of carbon and potash was with- 
drawn automatically and in regulated quantity from the bottom of the 
retort, a fresh supply being in like manner automatically fed into the 
top. The cyanized material, after passing through a cooling chamber, 
fell into a tank containing water and a native carbonate of iron. The 
mass fed into the retort appears to have lost about half its volume dur- 
ing the process, and is said to have contained on the average, when 
withdrawn, about 30 per cent. of its weight of cyanide of potassium 
(KCN). 

For some years after Possoz & Boissiere abandoned their work noth- 
ing further seems to have been done, but in 1862, two other French- 
men, Marguerite and Sourdeval, recorded another failure. The object 
of their process was to manufacture cyanide by passing nitrogen over a 
hot mixture of carbon and baryta, and to decompose the cyanide thus 
formed into ammonia by steam at 300° C., but no practical results came 
of their experiments. In 1868 the distinguished French chemist Ber- 
thelot discovered and made known to the world the synthesis of cyan- 
ogen from nitrogen and acetylene... In 1882, Ludwig Mond patented a 
method upon which he continued to work experimentally for several 
years. He, however, disregarded or ignored the discoveries of Ber- 
thelot, and worked on lines which only differed in certain mechanical 
details from those of Marguerite and Sourdeval, and he met with no 
better success than they did. To put it broadly, the chemistry of all 
these processes is now known to have been based upon the same funda- 
mentally false notion of combining free nitrogen and fixed alkalized 
carbon in a furnace that was sought to be maintained at a constant 
white heat. The reactions that were expected to take place may be 
represented by the equation : BaCO, + 4C + 2N = Ba(CN), + 3CO; 
and Ba(CN), + 4H,O = 2NH, + Ba(HO), + 2CO. 

To translate these figures into everyday language, it was assumed 
that 1,042 pounds of barium carbonate, 254 pounds of fixed carbon, and 
149 pounds, or, say, 2,000 cubic feet, of gaseous nitrogen should pro- 
duce 1,000 pounds of barium cyanide, and that this barium cyanide, 
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when treated with steam at 500° F., should produce 180 pounds of am- 
monia, the barium being continually recovered and used over again. 

Since it is evident that these reactions only took place on a very lim- 
ited scale, it is a necessary preliminary to inquire why all the processes 
failed. In my opinion it is because they made no provision for the 
most essential condition attendant upon the combination of nitrogen 
with carbon. I mean the condition that at least one of the two elements 
should be nascent, and endowed with the chemical energy pertaining 
to the nascent state. The first to realize this fact was Mr. Thomas B. 
Fogarty, of New York, one of the oldest, most persistent and painstak- 
ing of the experimenters in the manufacture of ammonia. In 1893 Mr. 
Fogarty announced that he had definitely abandoned the theory upon 
which he had hitherto been working ; that he would make no further 
experiments with fixed carbon, and that he had adopted the use of hy- 
drocarbons in order to obtain his carbon in the requisite condition. In 
July of the same year he took out a patent (Nos. 500,650 and 500,651) 
for his new process for making cyanides and ammonia, and as the re- 
sults that he has been able to obtain from it have undeniably surpassed 
any of those formerly achieved, they give him a title to general consid- 
eration. 

Fogarty now uses no fixed carbon for any purpose other than the 
manufacture of a highly superheated producer gas, consisting chiefly 
of oxides of carbon, free hydrogen and nitrogen. He passes this gas 
into and through a suitable retort, and simultaneously drives in with 
it in the same direction a measured volume of hydrocarbon vapor de 
rived from burning fuel oil. The mixed gases come in contact with a 
measured quantity of incandescent and finely comminuted lime, which 
showers down from the top of the retort. His gas at this stage contains 
no free oxygen or carbonic acid, and the hycrocarbons are therefore 
ultimately decomposed into acetylene, free carbon and hydrogen, all 
of which may combine with nitrogen and the lime to produce calcium 
cyanide, and subsequently ammonia and fuel gas. As to the manner 
in which the combinations take place in Fogarty’s furnace, I consider 
that they mainly depend upon, and are subservient to, the series of 
transformations or ‘‘crackings” undergone by the hydrocarbons at 
high temperatures, as, for example— 


2CH, cracked up becomes C,H, +H, 
C,H, “ “ C,H, > H, 
C,H, C,H, +H, 


That acetylene is really produced there can be no doubt, and that 
this acetylene readily combines, at the temperature of its formation, 
with nitrogen and calcium, to form cyanides, is equally certain. I 
therefore believe that the reactions go on in the retort in two phases: 
First, a combination of the nitrogen and the earthy metal with acety- 
lene; and, second, if the acetylene be further cracked up into nascent 
carbon and hydrogen (C,H,=2C+2H), a direct combination of the 
nascent carbon itself, with the nitrogen and the earthy metals, thus : 

CaO + 3C (nascent) + 2N = Ca(CN), + CO. 

The experimental operations which have been. conducted under the 
new Fogarty process have justified this hypothesis and have developed 
some very interesting facts well worth recording. The most favorable 
temperature for the formation of cyanides is from 2,200° to 2,300° F. 
In seeking to maintain this temperature in Fogarty’s furnace there was 
noticed a constant loss of heat, for which there was no apparent cause. 
and which it took considerable time and trouble to trace to its source. 
By carefully testing the gases at the commencement of a run it was as- 
certained that the temperature soon fell to between 1,700° and 1,800° F. 
This fall was always coincident with the appearance of small propor- 
tions of acetylene, doubtless due to the cracking of the hydrocarbons. 
At the end of some time the heat would go up to about 1,900° F., and 
at this point all trace of acetylene disappeared, although the atmo- 
sphere of the furnace showed no increase of free hydrogen or free car- 
bon. 

When means were devised to bring up the internal heat to be- 
tween 2,200° and 2,300° F., the gases were found to contain large 
quantities of acetylene, and simultaneously cyanides were formed very 
plentifully.. When the temperature was carried a little beyond this 
point, the acetylene was again reduced to a minimum quantity, but cy- 
anides continued to be formed. This, therefore, isthe crux of the Fogarty 
process. , The whole secret lies in obtaining and maintaining a furnace 
temperature of about 2,300° F., with entire absence of free oxygen and 
carbonic acid gas, and in presence of an‘excess of free carbon. The 
uels employed must be burned to carbon monoxide only, and ample 
provision must be made for the large amount of heat absorbed by the 
reactions, which, in the production of one short ton of calcium cyanide, 
I-have calculated to be very approximately as follows : 


ee “ 


Synthesis of cyanogen 1.815344 heat units. 


ee ee ee 


Heating the hydrocarbon................ .291076 " 
Decomposing the hydrocarbon........... 395540 Be 
Heating. the lime... .......0ccccscccececoes 398584 “s 
Decomposing the lime.... ............45 923252 ” 


Total heat absorbed 3.823896 heat units. 
To be deducted— 


Produced by decomposing the oil 


ee ee | 


ee ee 


Produced by formation of calcium 


cyanide 1.887252 2.203684 heat units. 


ee 


Excess of heat absorbed 1.620212 heat units. 


This shows that the heat absorbed by the chemical reactions in- 
volved in the production of 1 lb. of calcium cyanide amounts to about 
1.620212 __ 

2,000 

At the outset of the experiments with Fogarty’s process, it appeared 
as if the production of the necessary temperature, under the essential 
conditions I have emphasized, were an insuperable difficulty. The diffi- 
culty was, however, eventually surmounted, and the means by which 
it was Overcome will be readily understdod by those who are familiar 
with the workings of the modern blast furnace. The complete combus 
tion of 1 1b. of fuel oil in air at 60° F. would produce about 14,500 absolute 
units of heat F. The products of combustion would provide the atmos- 
phere most fatal to the desired reactions, and in avoiding this we sus 
tain the heavy loss of heat (say 10,000 H. U.), entailed by oxidizing the 
carbon to its minimum only, and by neglecting the hydrogen altogether. 
The loss must be counterbalanced by superheating the air supply in 
which the oil is to be burned, and to show how this is possible, I take 
the composition of ordinary fuel oil (C,H,,O), and calculate as follows : 

Carbon, 84 per cent.; hydrogen, 14 per cent.; oxygen, 2 per cent. 

The oxygen being too small to be taken into account, and the hydro- 
gen being negligible because of the necessity for constant free carbon in 
the furnace, it is with the carbon only that we need to deal. The com- 
bustion of 1 lb. of carbon to carbon monoxide in air, of the mean tem- 
perature of 60° F., produces approximately 4,500 absolute units of heat 
Fahrenheit ; and the carbon in our fuel oil will therefore produce 
4,500 x 0.84 = 3,780 absolute heat units. This figure must be divided 
by the sum of the specific heats of the products of combustion and of 
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the inert gases by which they are necessarily accompanied, these bodies 
being : 

Carbon monoxide produced (CO). .............. 1.96 Ibs. 

Free hydrogen produced (H)................... 0.14 ‘* 

Free nitrogen, taken in as air (N).............. 8.80 ** 


And their specific heat being— 
CO. 1.96 lbs. x 0.245.... . 


BE De Tel ce SR a oein bios estes 0.477 si 
Bis! RINE. te BOND as hese cee eis esi 0.926 
Total specific heat.... ...........0: 1.983 heat units. 
Then sik = 1,901° F., which is the absolute temperature of the 


burning gases inside the retort. This temperature of 1,901° F. is con- 
sequently the greatest heat obtainable by the use of normal atmospheric 
air, and the required heats for bringing about the sought-for reactions 
are only to be secured by burning the oil in air that has been previously 
sufficiently superheated. 

The amount of normal air required for the combustion of the carbon 
in 1 Jb. of our oil to carbon monoxide is 64 cubic feet, or say 4.92 lbs. 
by weight. The specific heat of dry air being 0.2375, there will be re- 
quired 4.92 x 0.2375 = 1.168 heat units in order to raise its temperature 
through 1° F. From this we may calculate the number of heat units 
that may be absorbed by atmospheric air at 60° F., in acquiring any 
desired temperature—thus : 


Air at 1,000° F. —60 = 940° x 1.168 = 1,090 heat units absorbed. 
** 1,100° F. — 60 = 1,040° x 1.168 = 1,214 “ “ 
‘© 1,200° F. — 60 = 1,140° x 1.168 = 1,331 te - 
** 1,300° F. — 60 = 1,240° x 1.168 = 1,448 ss 6 
* 1,400° F. — 60 = 1,340° x 1.168 = 1,565 “ “ 
** 1,500° F. — 60 = 1,440° x 1.168 = 1,682 2 oo 
** 1,600° F. — 60 = 1,540° x 1.168 = 1,799 dy ps 
* 1,700° F..— 60 = 1,640° x 1.168 = 1,905 “ “ 


As I have shown that the combustion of the hydrocarbon in air at 60° 





F.. produces 3,780 absolute heat units by the act of chemical combination, 
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I need hardly point out that since this absolute heat is produced inde- 
pendently of the actual temperature of the air, the total heat units pro- 
duced in the furnace may be increased in direct proportion to the 
temperature to which the air is brought before it is introduced—thus : 


Heat Units Absolute Heat 

aa Heat Units in Combustion Units in 
of Air. in the Air. Gases. Mixture. 
1,000° F. 1,090 3,780 4,870 
1,100° F. 1,214 3,780 4,994 
1,200° F. 1,331 3,780 5,111 
1,300° F. 1,240 3,780 5,228 
1,400° F. 1,565 3,780 5,345 
1,500° F. 1,682 3,780 5,462 
1,600° F. 1,799 3,780 5,579 
1,700° F. 1,905 3,780 5,685 


And in order to obtain the ultimate temperature which can be pro- 
duced and maintained in the furnace, by oxidizing the carbon in our 
oil to its minimum in air heated to any desired degree, it is only neces- 
sary to divide the total absolute units of heat generated by the specific 
heat of the combustion gases—thus : 


Highest 
Combustion Total Heat Sp. Heat of Temperature 
Air. Gases. Units. ucts. Obtainable. 
1,000° F. 3,780° F. 4,870 1.983 2,455° F. 
1,100° F. 8,780° F. 4,994 1.988 2,519° F. 
1,200° F. 3,780° F. 5,111 1.983 2,577° F. 
1,300° F. 3,780° F. 5,228 1.983 2,636° F. 
1,400? F. 3,780° F. 5,345 1.983 2,696° F. 
1,500° F. 8,780° F. 5,462 1.988 2,754” F. 
1,600° F. 8,780° F. 5,579 1.983 2,823° F. 
1,700? F. 3,780° F. 5,685 1.983 2,867° F. 


The question of heat being satisfactorily disposed of in this manner, 
I believe that the thermal and chemical conditions required by the new 
Fogarty process are well established. The remaining condition involves 
the construction and arrangement of certain mechanical details con- 
nected with the new furnace which is now about to be erected, and of 
these I do not feel competent to speak with authority. If the difficul- 
ties in this direction are successfully overcome, as it is claimed they 
easily can be, the production of cheap cyanides and ammonia from the 
fixation of atmospheric nitrogen will at once be placed upon an indus- 
trial and commercial basis, and chemistry will bind and place at our 
feet the hitherto least tractable of nature’s elements. 








Arc Lights and Illumination. 
oe acgliiitesiss 

Mr. L. L. Summers, in discussing this subject in the current issue of 
Electrical Engineering, remarks that it is rather surprising that. the 
subject of illumination is shrouded in the mystery it appears to possess 
to the general public. There appears to be a haziness regarding the de- 
finition of the terms candle power, illumination, quantity of light, 
brightness, etc. By illumination of a surface is meant the quantity of 
light received by it per unit of area. The candle power of a source of 
light in a particular direction is the intensity with which it radiates 
light in that direction, and usually varies with the path considered. 
The intensity of the light given off by a standard candle in the horizon- 
tal direction is taken as the unit of candle power, As the illumination 
varies inversely as the square of the distance, the actual illumination is 
dependent upon the distance and the illumination due to the horizontal 
rays of a candle at the distance of 1 foot is often taken as the unit of 
illumination and called a candle foot. The quantity of light received 
by a surface is the area of the surface multiplied by the candle power 
of the source divided by the square of the distance. If the source ra- 
diates light in all directions equally, so that the candle power is inde- 
pendent of the direction of the rays, the total quantity of light given 
out would be equal to the candle power of the source multiplied by 
4x as the area of a sphere of unit radius is 47 or 12.56. Brightness is a 
term used in reference to the source of the light. For instance, a lumin- 
ous surface has a brightness of 1 candle power per square foot when an 
area of 1 square foot of the surface acts like a lamp of 1 candle power 
in a direction normal to the surface. In applying these principles to 
the study of practical illuminants no serious difficulty is encountered 
so long as the standard of light and the source to be measured do not 
differ in color or temperature. When, however, an effort is made to 
measure the luminosity or light giving power of the arc lamp by means 
of an ordinary standard candle many difficulties are encountered. 

Helmholz has said ‘‘ that all effort to compare two sources of differ- 
ent colors is impossible.” It is: found also that all luminous rays, 


of candle power in proportion to their energy. The most important 
rays as regards light giving power are those which form the yellow of 
the spectrum. Many observers make a Mstinction between the lumin- 
ous intensity as measured by a photometer and what is often called the 
visual intensity—that is, the actual value as an illuminant. Where the 
sources of light are of the same color or temperature, the candle power 
and luminosity do not differ materially. Where the comparison is 
made of sources which differ in temperature, the indications of the 
photometer yield too low a value for the luminosity of the lamp of 
higher incandescence. Professor Nichols has estimated for the elec- 
tric arc that the ratio of candle power to total luminosity is about 4 to 
5. Blondel, ina paper before the Electrical Congress, states that, ‘‘Gen- 
erally speaking, an arc light of ‘so many candles’ has no definite 
meaning, for it does not intimate to what absolute value of illumina- 
tion that measure refers, nor with what standard it is obtained.” In 
addition to the criticism as to the application of the term candle power 
to arc lamps, there was at one time a tendency to compare the lamps 
by their mean spherical candle power. Incandescent lamps are usu- 
ally rated by mean spherical candle power, but the difference between 
the mean horizontal and mean spherical is not very great. This rela- 
tion practically remains constant for a given type of lamp, and, accord- 
ing to the Franklin Institute tests, the ratio of the mean spherical in- 
tensity to the mean horizontal varied from eight-tenths to nine-tenths, 
according to the style of the lamp, being eight-tenths for the Edison 
and nine tenths for the Weston. The ratio of the mean spherical can- 
dle power to the horizontal intensity in the plane of the filament varied 
from nine-tenths in the case of the Edison lamp to about onein the 
Weston. The ratio of the mean spherical candle power to the maxi- 
mum or mean horizontal candle power in the case of the arc lamp var- 
ies far more widely. In a recent work on photometry by M. Palaz, re- 
garding the mean spherical intensity, the author says: ‘‘ In what pre- 
cedes no attention has been paid to mean spherical intensity. Up to 
the present too great value has been given to this element, which only 
plays a very small part in problems of illumination by bare arc-lamps. 
The most important element in the arc lamp is the maximum intens- 
ity. A knowledge of the horizontal and maximum intensity easily per- 
mits the calculations of the intensity for a given inclination, and it is 
the latter which should be employed in calculating the illumination at 
a given point. The mean spherical intensity should not be employed 
in calculating illumination instead of the effective intensity for the in- 
clination considered.” 

This has long since become the accustomed method of practically 
considering arc lamps, and while at one time there was a hue and cry 
against rating lamps by what is known as their nominal candle power, 
this relation gives a means of determining approximately all other val- 
ues. Professor Nichols has said ‘‘ the electric arc stands quite alone 
for the purpose to which it is adapted, and need fear no rivals. It does 
not need to be estimated upon any fictitious basis, and the continuance 
of the pernicious practice of ascribing to it powers of illumination 
which it does not possess must, in a great measure, be charged to the 
account of the standard candle ; for with the best intentions in the world 
the comparison of sources of light differing so widely in color as the 
candle and the electric arc is nothing more than a rude approximation, 
leading by its very inaccuracy to the temptation of the grossest ex- 
aggeration.”’ 

It is evident that many of the statements regarding the candle power 
of arc lamps and the comparative values of the arc and incandescent 
light as sources of illumination are very conflicting and often errone- 
ous. In ‘‘ Maler’s Arc and Glow Lamps” it is stated that tests at the 
International Health Exhibition, in London, in 1884, showed that the 
average candles per horse power was 1,440 in case of the arc lamp, 
while only 175 candles in case of the incandescent. Nichols gives the 
efficiency of the arc lamp as from one and one-half to three times that 
of the incandescent, the comparison being based upon mean spherical 
candle power. 

Perhaps the most reliable, complete and accessible tests are those 
given in M. Palaz’s recent work on photometry. Rosseau’s tests at the 
Antwerp Exposition were conducted upon 24 different styles of lamp. 
For the purpose of comparison we may take one lamp burning at 45.5 
volts and 10.8 amperes, or Gonsuming 491 watts. The values in the 
tables are given in carcels. Calling one English standard candle equal 
to 9.5 carcels, the horizontal intensity of this lamp was 532-candle power. 
The maximum was 2,622-candle power, and the mean spherical 950- 
candle power.. In another lamp consuming 6 amperes at 47.1 volts, or 
262 watts, the horizontal candle power was 314, the maximum was.969, 
and the mean spherical. 332. 





which make up the visible spectrum do not enter into the production 


The ordinary formula for obtaining the mean spherical candle power 
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from the horizontal and maximum is to add one-half the horizontal 
candle power to one-fourth the maximum candle power, the value being 
the mean spherical. From Rosseau’s test the horizontal candle power 
is shown to be about .2 the maximum, so that the mean spherical can 
very readily be obtained approximately by multiplying the maximum 
by .35; in other words, the mean «spherical candle power is equal to 
about .35 of the maximum candle power. It is evident that a com- 
parison between the meaa spherical candle power of the incandescent 
and arc lamp is of little value. In the arc lamp only the lower hemis- 
phere at most would be used, and the illumination for practical pur- 
poses should be coniputed for this area and not for the whole sphere. 
The mean spherical candle power is only .35 of the maximum, while in 
the incandescent lamp it is from .8to .9. Furthermore, the ordinary 
measurement of candle power of an arc lamp represents only 75 to 80 
per cent. of its actual luminosity. 


A considerable amount of space has been devoted to these considera- 
tions, as at a recent meeting of an electrical association we were very 
much surprised to hear a member, presumably possessing some scientific 
knowledge of the subject, attempt to compare the practical illuminat- 
ing values of an arc light to an incandescent light, on the basis of mean 
spherical candle power. 











The Scotch Shale Oil Industry. 
asi filamaetaen 

Engineering, in reviewing the status of this industry, says that the 
unexpected fall in the oil production of the United States is known to 
be due to natural causes, and not to a market rig, as was very generally 
supposed at the time, has had at least one good effect in the increased 
activity which it has caused in the shale oil districts of the north. In- 
stead of having to face a constantly falling market, as they have done 
for so many years, the shale distillers have some time since been en- 
abled to raise the price of paraffine wax, and recently to nearly 
double the price of their gil. For some time to come, the only 
probability of a fall in the value of the latter depends on the 
Russian producers, who, however, produce no paraffine wax from their 
oil, and who have constantly before them the fear that their great cen- 
ter at Batoum, from which they now export enormous quantities of 
kerosene, may at any time be taken from them to form a strategic posi- 
tion for the Russian Navy. 

Probably no industry can show so excellent a record of triumph of 
engineering skill and scientific knowledge over commercial depression 
as that of shale distillation. Brought into being by Dr. James Young, 
of Renfrewshire, in the early forties, it soon acquired enormous im- 
portance, and the process was even worked under royalty in the United 
States, where at the middle of the century, there were between 5C and 
60 coal and shale distilleries. All the Scotch companies, as well as those 
of the States, were at the height of their prosperity when the oil boom 
of the latter country introduced almost unlimited supplies of a natural 
oil which corresponded with the crude oil obtained by distillation, and 
which, like it, only required to be refined to render it marketable. On 
the one side, there was the cost of mining the shale and of distilling it ; 
and, on the other, the sinking of an artesian well, from which the oil 
flowed like water. : 

The shale distilleries of the United States were almost immediately 
dismantled or converted into refineries for petroleum, but the canny 
Scot, unwilling to abandon the capital already sunk, stuck to his guns, 
and, although only two of the companies, including, happily, the 
pioneer company, have maintained a satisfactory position, it is certain 
that more than one of the moribund companies will now, at least for a 
time, be able to continue work with the probability of a return of a con- 
siderable share of prosperity. The amount of shale distilled during the 
year 1894 was 1,986,383 tons, of which Linlithgowshire supplied no less 
than 1,168,488 tons ; and the oil obtained amounted to 47,693,458 gal- 
lons, as against 45,725,841 gallons in 1893, and 44,238,280 gallons in 
1892. This comparatively small yield is explained by the fact that the 
shale distilled usually contains about 73 per cent. of mineral matters 
which yield no oil. The shale treated consists mainly of a bituminous 
shale, or indurated clay, belonging to the coal measures, but its com- 
position is entirely different from that of the coal, and the product of 
the distillation bears but little resemblance to coal oil. 

The products which have probably most contributed to the continued 
existence of the industry, are the paraffine wax and the sulphate of am- 
monia which are obtained from the shale. The value of the former fac- 
tor has been largely discounted by the output of the United States 
refineries, but the ammonia is produced only from shale, and the fluc- 
tuations in its price have very largely decided the question as to whether 
the year’s trading should show a profit or a loss. No less than 60 lb. or 
70 lb. of the sulphate per ton is yielded by some shales. 


‘and labor. 








The crude oil obtained from shale corresponds closely with natural 
crude petroleum, and is converted into marketable products by very 
similar methods of distillation and chemical treatment ; the principal 
difference lies in the higher density of the lamp oil obtained from shale 
and the higher ‘‘ flash point” possessed by it—i. e., the temperature at 
which it evolves an inflammable vapor. It is this latter property which 
caused the Scotch producers to identify themselves with the agitation 
which has for some time been carried on, to raise the standard fixed in 
this country as the limit of s2fety for illuminating oil. 

As the price of oil has fallen, the shale distillers have improved the 
retorts and stills to an extent which has resulted in the reduction of the 
cost of the production of the finished oil to 5 cents per gallon, about one- 
sixth of the cost of thirty years ago. Successive patents by Young, 
alone and in conjunction with Beilby, and by Henderson, whose latest 
retort appears likely to reduce the cost of production more than any 
other of the many which have been introduced, have brought about 
this result. One cannot but admire the dogged determination and en- 
terprise which, year by year, have caused the accounts of the Scotch 
companies that are still working, to show a saving on working expen- 
ses which has practically neutralized the loss from falling prices, and 
which may result in the complete resuscitation of an industry that, 
until now, has appeared ever tending towards extinction. 








Wirt’s Gas Manufacturing Apparatus. 
a, 

On August 6th U. S. Letters Patent (No. 544,151) were granted to 
Mr. Reuben D. Wirt, of Independence, Mo., for useful improvements 
in gas manufacturing apparatus. Using the words of the specifica- 
tion : 

My invention relates to gas manufacturing apparatus, and more par- 
ticularly to an apparatus for producing either a water or fuel gas or an 
illuminating gas; or a mixed gas composed of both fuel and illuminat- 
ing gas. 

All the plants for manufacturing gas now in use in small towns, as 
far as my knowledge extends, produce about 5,000 cubic feet of yas per 
hour. As towns of small size, containing, say, a few thousand inhabi- 
tants, use only from 5,000 to 15,000 feet of gas per day, it is manifest 
that after running for two or three hours the manufacture of gas for 
the day must cease and the furnace fire be extinguished or permitted to 
die out, as keeping up the fire would be an unnecessary expense of fuel 
It is also manifest that the rebuilding of the furnace fire 
each day is a very expensive operation, all things considered. My 
object is to obviate this unnecessary expense of fuel and labor, and that 
I accomplish this object will be apparent from the following descrip- 
tion. 

The features of novelty in my apparatus are pointed out in the ap- 
pended claim. In order that the invention may be fully understood, 
reference is to be had to the accompanying drawings, in which Fig. 1 
represents a front elevation of a gas manufacturing apparatus embody- 
ing my invention, and Fig. 2 is a vertical longitudinal section of the 
same. 

In the said drawings 1 designates the gas generating furnace, which 
is provided with a chamber divided by a grate 2 into a generating 
chamber 3 and an ashpit 4.. Openings 5 and 6 in the front wall of the 
furnace communicate with the generating chamber, and are controlled 
by the doors 7, of the ordinary or any preferred construction. “A sim- 
ilar door closes the opening 8 communicating with the ashpit 4. A 
shield 9, of firebrick or any other suitable material, bridges the space 
horizontally between the front wall of the furnace and the upper end 
of the bridge wall 10. A similar wall 11 is disposed about centrally be- 
tween the wall 10 and the rear wall of the furnace, so as to form the 
fixing chambers 12 and 13, in which is arranged in the usual manner 
brick checkerwork vr other mass of refractory material. The upper 
end of the chamber 13 communicates with the vertical flue or chimney 
14, which is closed at its upper end by a weighted lid 15, and projecting 
from said lid is a handle 16, by which it is opened when necessary. Ex- 
tending longitudinatly of the furnace and resting upon the shield 9, the 
bridge wall 10, andthe bridge wall 11, and also projecting at its rear end 
over the fixing chamber 13 and at its front end through the front wall of 
the furnace, is a retort 17, and this retort 17 is inclosed at its upper side by 
an arch 18, so as toform the intervening space 19, which communicates 
with the chambers 3 and 12, so that the products of combustion and the 
products of decomposition, as hereinafter referred to, will pass circumfer- 
entially and spirally around said retort from the chamber 3 to the 
chambers 12. The front end of the retort is closed by the door 7, of 
any suitable construction. To afford communication betweeen the 
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chambers 12 and 13, the partition 11 is provided with a series of pas- 
sages 20 near its lowerend. Mounted upon thé furnace at any suit- 
able point is a water seal 21, and connecting said water seal with the 
flue or chimney 14 is a pipe 22. A pipe 23 also connects the retort 17 
with said water seal, and is provided with an opening to give access to 

;the interior of the pipe to remove stoppages etc. A cap 24 normally 
closes said opening. A pipe 25 communicates with the water seal at 
one end and is connected to a holder (not shown) at its opposite end. 
Communicating with the ashpit below the grate is the end of an air- 
blast pipe 26, and communicating also with said chamber are the ends 
of the steam pipes 27, and communicating with the chamber 3 above 
the fuel is a pipe 28, which serves for the introduction within the said 
chamber of a liquid hydrocarbon, or an oil supply pipe may communi- 
cate with the fixing chambers. 

Before proceeding further it is to be noted that I have produced what 
I term a “low-down furnace”—that is, a furnace which is only one 
story high—so that the retort 17 is within convenient reach of a person 
upon the ground, and at the same time the fixing chambers are of suf- 
ficient length to properly decompose the constituents employed and 

, form a fixed or permanent gas. It will also be noticed that by this 
arrangement a more extended heating surface upon the retort is ob- 
tained and requires no special furnace blocks in its construction. 

As it is practically impossible to manufacture what is known as 
“water gas”? with a bituminous coal, as the smoke and soot would 
soon choke up or close the checkerwork fixing chambers, and as it is 
altogether too expensive in the Western States to employ hard coal, I 
employ one or more retorts 17, wherein I continuously distill bitumin- 
ous coal in the-ordinary form used in coal gas“works, and employ the 
resultant coke in the furnace. 

In operation I first place within the retorts 17 a suitable quantity of 
bituminous coal, and then build a fire upon the grate. I then raise the 
weighted lid 15 and open the valve (not shown) controlling the air- 
blast to allow the same to pass up through the burning fuel, around 
the retort, down through the chamber 12, up through the chamber 13, 
and out of the flue or chimney 14 at its upper end. 








weighted, so that it is airtight and cannot be accidentally opened, and 
open the valves (not shown) to permit the steam to enter the ashpit 4 
and pass up through the chamber 3, where, owing to the intense heat 
radiating from the incandescent carbon, it begins to decompose and 
passes spirally around the retort 17, where the distillation operation ef 
the coal within the retort continues, and thence, passing down and up 
through the highly heated refractory material of the chambers 12 and 
13, is thoroughly decomposed and transformed into a fixed or perma- 
nent water gas, which passes up through the flue or chimney 14 and 
through the pipe 22 into the water seal 21, where it mixes with the coal 
gas from the retort. The purifled gas, possessing in a high degree 
illuminating and heating power, then proceeds to the holder by way of 
the pipe 25. 

If it is desired to form a hydrocarbon gas possessing both illumi- 
nating and heating power, the valve (not shown) is properly operated 
to permit liquid hydrocarbon in sufficient quantities to enter the gener- 
ating chamber 3 above the grate, where it is vaporized and passes with 
the water gas around the retort and into the fixing chambers, where it 
is thoroughly and effectually decomposed and emerges as a fixed or per- 
manent carbureted hydrogen gas. : 

In the manufacture of gas, as the coal becomes coked in the retort and 
as the fire must be replenished with fuel, the door 7 of the retort is 
opened and the coke extracted and fed into the furnace. Itis manifest, 
therefore, that after the first retort full of coal is distilled, if properly 
attended to, it will never be necessary to burn a second quantity of bi- 
tuminous coal in the generating chamber, because the coke will be em- 
ployed for that purpose. It is also manifest that with a furnace of this 
character in a small town the apparatus will be run at less than its capa- 
city, and the gas generated slowly with comparatively a small quantity 
of fuel. In fact, it is my intention to occupy a whole day in generating 
the proper supply of gas, and then at night charge the retort to its full- 
est extent with coal, which, by reason of the incandescent material and 
the heat and what fire there is upon the grate, will be distilled by morn- 


ing and reduced to coke at a white heat, which will be transferred to 


This blast is kept | 


up until the checkerwork of refractory material within the fixing 


shambers is heated to incandescence. This hot blast blowing upon the 
cetort throughout nearly its entire length also begins the distillation of 
the coal therein, and the coal gas thus formed,which possesses illumin- 
ating power in a high degree, escapes through the pipe 23 and enters 
the water seal, I then cut off the blast and close the lid 15, which is 


the generating chamber to begin the new day’s work. 

From the above description it will be apparent that I have produced 
an apparatus for manufacturing gas which is comparatively simple and 
cheap of construction, which can be operated at small cost, and wherein 
nearly the entire surface of the retort is exposed to the action of the 
products of combustion and of the products of decomposition, so that 
the coal within said retort will be thoroughly and quickly coked. 




































334. — American Gas 






Light Honrnal. Aug 26, 1895. 








Having thus described my invention, what I claim as new and desire 
to secure by Letters Patent is : 

A gas furnace, provided with a bridge wall and a partition wall, to form 
conjointly with each other and with the front and rear walls of the furnace 
the generating chamber and the parallel fixing chambers, which commun- 
icate with each other through said partition wall near its lower end, and 
provided also with a flue or chimney communicating with the upper end 
of the rearmost of said fixing chambers, an arch above the bridge wall 
and above the foremost of said fixing chambers and said generating 
chamber, retorts for the distillation of coal extending longitudinally of 
the furnace, and suitably supported over the said generating and fixing 
chambers and below the arch, a water seal, a pipe connecting the flue 
or chimney with the water seal, a pipe connecting the coal retort with 
the said water seal, a pipe leading from said water seal, steam and air- 
blast pipes communicating with the interior of the generating chamber, 
@ pipe connected to the supply of liquid hydrocarbon communicating 
with said generating chamber, a shield protecting the coal retort, and a 
weighted valve closing the upper end of said flue or chimney, substan- 
tially as set forth. 








Working Petroleum in Lower Alsace. 


———— 


Among the interesting papers read this year before the Federated In- 
stitution of Mining Engineers should be mentioned the chapters pre- 
pared Dr. L. Van Werveke, on petroleum development in Lower A\l- 
sace. The Doctor explains that the bituminous spring of Pechelbronn, 
to which that village owes its name, has been known for many centur- 
ies, and indeed the use of petroleum was already termed “ ancient” in 
1498 by Wimpfeling. The first underground workings in the oil- 
bearing sands were begun in 1742, and in 1768 these workings came 
into exclusive possession of the Le Bel family, in whose hands they re- 
mained until 1888. Mining had gone on to a depth of 296 feet below 
the surface when operations were stopped at Pechelbronn at the end of 
that year. The method was to put down shafts to the oil-bearing layers 
of sand and work these along; but when great difficulties arose 
through outbursts of oil and gas and the inrush of water, parallel lev- 
els were driven in the “ hanging wall.” 

Ten larger deposits and a great number of smaller ones, worked from 
11 different shafts, represent the sum total of the old mining industry 
of Pechelbronn. Besides the oil which oozed naturally from the sand, 
the sands themselves were collected, and about 4 per cent. of crude oil 
was extracted from them by evaporation. Boring operations up to the 
year 1880 were only carried out to determine the direction of the trial 
levels, which had to be driven above the oil deposit. But since that 
year they have assumed continuously growing importance, and now in 
the Pechelbronn oil field alone more than 500 boreholes have been put 
down. Mining Councillor Jasper has given full details of the results 
of these borings. The oil deposits which have been thereby proved oc- 
curred at five different horizons, at the respective depths of 262-295 
feet, 394-492 feet, 590-656 feet, 754 feet and 1,098 feet. The results of 
the borings vary considerably ; about 23, or 4 per cent. of the whole 
number, have struck natural wells wherein the gaseous pressure is suf- 
ficient to spurt the oil out at the surface with considerable force. One 
great advantage of the Lower Alsace oil wells is that the oil in them is 
mixed with comparatively little water. At Sulz and Wald petroleum 
was got in the 18th century, just as at Pechelbronn, but their mining 
operations have been long suspended. At Schwabweiler (33 miles 
southeast of Pechelbronn) search was first made for petroleum about 
1830, and a mining concession was granted by the King of the French 
in 1841; workings were carried on fill 1883 by means of shafts reaching 
to a depth of 230 feet. Fifty trial borings put down in the neighbor- 
hood of the workings at depths varying between 260 and 295 feet, had 
given unsatisfactory results. The petroleum bearing sands of Schwab- 
weiler do not form long, narrow bands, as at Pechelbronn, but spread 
over large areas in deposits having a maximum thickness of 6 or 7 feet. 
The dip of the beds is steeper, and small faults are numerous. Simul- 
taneously with the greater extension of the boring operations at Pechel- 
bronn the exploration of the areas lying outside of the then known oil 
field was pushed forward, the greatest activity in this direction being 

shown in the year 1890, when, as a result of the experimental borings, 
no less than 346 leases were granted. The occurrence of petroleum in 
Lower Alsace was proved in districts extending far beyond the Schwab- 
weiler-Pechelbronn area, not only in tertiary rocks but also in,the 
mesozoic strata of the Zabern fault area. : 

In 1892 only two further leases were applied for, and in the annual 
report of the district governor of Lower Alsace for 1893 it is stated that 


further petroleum leases. The average depth at which the borings 
struck oil in the tertiary area was 2564 feet. Curiously enough, south 
of the Zorn, where the actual average is only 134} feet, the oil bearing 
lower oligocene strata occur actually at a greater depth from the sur- 
face than at Pechelbronn (where oil is not generally struck till about 
294 feet). Between the Zorn and the Moder, and east of the tertiary 
dislocation, the older tertiary is almost every where covered by pliocéne 
and drift ; where it does crop out in places it is seen to belong to the 
middle oligocene. For these and other stratigraphical reasons one in- 
fers that south of the Zorn it is not the equivalent of the Pechelbronn 
oil bearing strata which has been struck by the bore holes, but an hori- 
zon higher up in the series, probably middle or upper oligocene. The 
oil is generally of a dark brown color, and in a few cases light yellow, 
light brown, or dark green. It varies much in fluidity, and in places 
assumes almost the viscosity of asphalt. It has been worked since 1880 
at Biblisheim, Durrenbach and Oblungen (district of Oberstritten). 

Within the same period 212 leases have been recognized as valid in 
the Zabern fault area; oil has been struck at various horizons from the 
trias up to the oolite, inclusive. It generally comes up in drops of a 
blackish-brown color with the water used in the boring. Seldom does 
asphalt occur in conjunction with the oil. The average depth at which 
the latter was struck was 82 feet, or only about a third of the average 
depth in the tertiary area. At the first glance, therefore, one would be 
inclined to think that the Zabern oil field is more favorably situated 
than that of Pechelbronn, and yet no regular winnings of petroleum 
have so far been undertaken in the former district. 

The greatest depth yet reached by any boring in the tertiaries is that 

of Oberstritten—2,034 feet. No oil was struck, but proof was obtained 
of a hitherto unimagined thickness of oligocene marls, and interesting 
observations were made on the increase of temperature with depth be- 
low surface. Daubree here makes a mistake, due to an error, in de- 
claring that the thermal interval or number of meters for the increase 
of each degree diminishes in the direct ratio of the increase of depth. 
‘A circumstance worthy of notice is the frequent occurrence of the oil 
in association with mineral waters, which contain generally a high 
percentage of bromides. These waters, however, are often found to occur 
alone, and their saline content is very variable. 
- The last point to which particular attention may be directed concerns 
the relations of the respective borings one to the other. Of great im- 
portance in this connection are the three borings, Nos. 146, 186 and 
213, in the neighborhood of Pechelbronn. At approximately identical 
depths, namely 443, 452 and 459 feet. they have yielded abundant 
springs of water and oil of the same character. There is no doubt 
whatever that these are dérived from one and the same deposit, and a 
line drawn through the three borings exactly corresponds to the aver- 
age strike of the sands formerly worked at Pechelbronn. There is a 
similar correspondence in the case of the line connecting spring No. 
$44 on the northern edge of the Hagenau Forest with spring No. 346 at 
Surburg. One sees then that the deposits tapped by boring have the 
same strike as those which were formerly worked by mining, and in 
continuing exploration work this parallelism should be borne in mind. 
In 1885 Bergrath Jasper first drew attention to this general coincidence 
of strike, but he made it run too much easterly. In viewof the above- 
mentioned dependence of the respective borings, it will be seen that 
rich springs may be suddenly dried up by the putting down of new 
search holes. This occurred, for instance, in the case of boring No. 
334, which drained No. 337 in the same, and No. 9 in a neighboring 
property. The production of crude oil from Lower Alsace in 1894 was 
15,632 metric tons; the refined petroleum produced amounts to 4,000 
metric tons per annum, or 1.3 per cent. of the consumption of Ger- 
many. The yearly imports into the German Empire from America 
average 250,000 tons, and from Russia 50 tons. 








Tall Chimneys—Their Advantages, Economical and 
Sanitary. 
EE ERS 
Mr. Barnet le Van believes that the coronet theory of chimney con- 
struction to the end of permitting the use of the cheapest quality of coal, 
while at the same time effecting its complete combustion, is not fully 
understood by many of even the most experienced scientists ; or, if 
understood theoretically, the theory is departed from or ignored in 
practice. The economic requirements of the present demand the em- 
ployment of low grade fuel in our large manufacturivg and industrial 
establishments, but to meet this demand and justify the use of such low 
priced fuel, it is obvious that the economy realized in its purchase must 
be:maintained in its consumption. 





the proposed heavy increases in taxation have deterred applicants for 





To realize this high chimneys are requisite. When a number of 
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poilers are connected to one chimney the area of the draught chamber 
js not required to be so large as that of the sum of several chimneys 
used for single boilers, since the friction becomes reduced and the 
draught is steadier when several boilers are fired successively and a 
higher temperature is maintained. 

Engineers usually consider that the larger the area of the chimney 
the better the draught ; but this is not the case with high chimneys, 
since the gases can cool down too rapidly in one of largesectional area. 
It has, in fact, been found that when achimney is very large compared 
with the number of boilers connected with it, or for the quantity of coal 
burnt, as in the case of a chimney built and adapted for the addition of 
boilers from time to time, the draught is improved and a higher tem- 
perature maintained as the additional boilers are subsequently con- 
nected with it. 

A chimney suitable for wood, bituminous or anthracite coal would 
not burn to an advantage the cheap coals now so universally used, such 
as ‘‘ pea,”’ ‘‘ buckwheat,” “‘rice,” ‘* barley,” ‘‘ slack” and culm,” unless 
designed so as to be especially adapted to the latter kinds of fuel. Hence 
it is -vell to err on the safe side by building high chimneys of less cross 
section, as an excess of draught can be easily regulated. For economy 
the temperature of the chimney is limited, especially for the cheap fuels 
now used ; therefore the temperature should be kept below 450°. The 
efficiency of chimneys is difficult to analyze, as the elements are very 
variable, chimneys often doing better on a calm, rainy day than on a 

windy day. 

The influence of external temperature and of the barometric pressure 
on the rate of combustion cannot well be estimated. An increasing 
density of the external air favors combustion by increasing the draught, 
and also because a less volume of cooler air is necessary to burn one 
pound of combustible. The draught of chimneys is thus rendered more 
active in winter than in summer. The influence of the moisture in the 
atmosphere is often important. In proportion as the moisture in the air 
increases the fire slackens, especially with feeble pressure. A dry, cold 
air, with high barometer, is therefore more favorable to combustion. 

In order that no loss shall occur, it is necessary that the heated gases 
should always enter the chimney with the least practical temperature. 
Upon the velocity of the draught depends the proper thickness of coa] 
upon the grate ; for if the draught be very strong and the fire thin, a 
great deal of unconsumed oxygen will escape up through the fire and 
a needless cooling of the contents of the flues will be occasioned ; 
whereas if the fire be thick and the draught sluggish, much useful effect 
of the coal will be lost by the formation of carbonic oxide (CO) in place 
of carbonic acid (CO,). 

In building a chimney an excess of height, as already mentioned, 
should be chosen, since the draught, if too strong. can be regulated by 
adamper. In all cases in which the draught is produced by simple 
“chimney draught,” the chimney performs the function of a machine, 
and its dimensions, height and cross section taken in connection with 
the area of the fire grate, and the surface of the fuel exposed to the 
action of the air, are the principal elements on which not only complete 
or perfect combustion, but the quantity of fuel burned in a given time 
depend. The determination of the proper proportions between the heat- 
ing and the fire grate surface depends on the initial temperature of the 
gases, and as the initial temperature varies with the rate of combustion, 
or the height of the chimney, this indirectly enters into the consideration 
of its proportions. The efficiency of high iron or steel chimneys over 
that of brick chimneys of the same area of cross section is no doubt due 
to the leakage of air through the porous brickwork of the latter; the 
factor of radiation of iron chimneys does not count, as it hardly has 
time to act because of the velocity of ascentional current of heated air 
and other gases in the chimney, which in some cases reaches 50 miles 
an hour. 

In the last few years there has been a tendency to go back to the use 
of artificial draught, induced or forced by a fan or blower, the main 
plea being that by the use of an ‘‘ economizer” in the chimney flue 
the boiler would be more economical. This, no doubt, is true where in- 
ferior boilers are used. The adoption of a first-class boiler, properly set 
in brickwork, connected to a high chimney, renders the use of an econ- 
omizer unnecessary. The cost of fans or blowers, and the wear and 
tear of them and the boiler, far exceeds the extra cost of a high and 
properly constructed chimney. 

Large power stations in cities, with low chimneys, discharge their 
noxious gases and unburnt carbon in the lower strata of air currents, 
and these are wafted into dwellings to the detriment of health and 
cleanliness, especially when bituminous and cheap anthracite coals are 
used, as is the case of large power plants of modern times. 

From a sanitary point of view also a high chimney is desirable. The 


city of Carlisle has its sewers ventilated by about 30 chimneys belong- 

ing to the different factories. One of these chimneys is 300 feet high, 

having an air velocity through it of 50 miles per hour, the air pressure 

at its base being capable of sustaining a column of water 1} inches in 

height. The ventilation caused by this chimney is perceptible for a ra- 

dius of 1,200 feet—equal to an area of over 103 acres. 

There are great advantages to be derived from the use of high chim- 

neys, especially in large cities. The legislative department of large 
cities should pass ordinances encouraging the erection of high chimneys 
by agreeing to pay part of the expense when chimneys are proposed to be 
erected, say, to a height of 250 feet or over. In such cases the city, of 
course, should reserve the right to connect the sewers to such chimneys 
for the purposes of ventilation. By so doing the sanitary condition of 
the city would be greatly improved at a very slight cost, and the power 
plant could use the cheapest fuel obtainable, both the community and 
the manufacturer accordingly being the gainer. 

Theoretically the best form or shape of the cross section of a chimney 
is circular, and for iron no doubt it is the cheapest ; but experiments in 
conveying both water and air have shown that square flumes for water 
and square brick chimneys give better results than did circular con- 
duits of equivalent area. The above experiments were made by the 
late John William Nystrom and the writer in 1880, and the explanation 
arrived at was that gases and water assume a circular or whirling mo- 
tion, causing a layer of stationary gas on gas or water on water was 
less than that of the enveloping material, which only acted on a narrow 
line at four points in a square chimney, the resultant friction was less 
than that in a round chimney, which is supposed to be reduced in diam- 
eter at least 4 inches by a layer of gas stationary, of 2 inches around 
the envelope; but under any circumstances the difference is only about 
2 per cent. 

Chimneys of large area constructed of iron, as stated above, are the 
cheapest to build ; if built of brick they should be square inside and 
round on the outside, asthe latter form presents the least surface to the 
air and the wind resistance is less. 








Electrical Items Worth Remembering. 
na Sglaed 

Dropping a steel magnet, or vibrating it in other ways, diminishes its 
magnetism. 

It is said that steel containing 12 per cent. of manganese cannot be 
magnetized. 

Flames and currents of very hot air are good conductors of electric- 
ity. An electrified body, placed near a flame, soon loses its charge. 

In charging a secondary battery, the charging electromotive force 
should not exceed the electromotive force of the battery more than 5 
per cent. 

Lightning has an electromotive force of 3,500,000 volts and a current 
of 14,000,000 amperes. The duration of the discharge of lightning is 
gotos Of a second. 

The resistance of copper rises about 0.21 per cent. for each degree 
Fahrenheit, or about 0.38 for each degree Centigrade. 

A lightning rod is the seat of a continuous current, so long as the 
earth at its base and the air at its apex are of different potentials. 

The rate of transmission on Atlantic cables is 18 words of 5 letters 
each per minute. With the ‘‘duplex” this rate of transmission is 
nearly doubled. 

The effect of age and of strong currents on German silver is to ren- 
der it brittle. A similar change takes place in an alloy of gold and sil- 
ver. 

To obtain the number of turns of wire in an electro-magnet, multiply 
the thickness of the coils by the length, and divide by the diameter of 
the wire squared. 

A test for the porosity of porous cells consists in filling the cell with 
clean water and taking the per cent. of leakage. The correct amount 
of leakage is 15 per cent. in 24 hours. 

If the air had been as good a conductor of electricity as copper, says 
Professor Alfred Daniell, we would probably never have known any- 
thing about electricity, for our attention would never have been direct- 
ed to any electrical phenomena. 

A perfect vacuum is a perfect insulator. It is possible to exhaust a 
tube so perfectly that no electric machine can send a spark through the 
vacuous space, even when the space is only one centimeter. 

For resistance coils, for moderately heavy currents, hoop iron, bent 
into zigzag shape, answers very well. One yard of hoop iron, } inch 
wide and 1-32 inch thick, measures about 1-100 of an ohm ; conse- 
quently, 100 yards will be required to measure an ohm. 





The voltage of a secondary battery must always be equal toorslightly * 
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in excess of the voltage of the lamp to be burned. For example, a 20- 
volt lamp will require 10 secondary cells, but 10 cells will supply more 
than 20 lamps. 

Compression of air increases its dielectric strength. Cailletet found 
that dry air compressed to a pressure of 40 or 50 atmospheres resisted 
the passage through it of a spark from a powerful induction coil, while 
the discharge points were only 0.05 centimeter apart. 

An accumulator with 17 plates, 10 by 12 inches, is reckoned in horse 
power hours, equal to about 1-horse power hour. Taking this as a basis, 
it will require 6 cells for 1-horse power for 6 hours, or 30 cells for 5- 
horse power for the same length of time. 

To obtain the length of wire on an electro magnet, add the thickness 
of the coils to the diameter of the core outside of the insulation, multi- 
ply by 3.14, again by the length, and again by the thickness of the coils, 
and divide by the diameter of the wire squared. 

Blotting’paper, saturated with a solution of iodide potassium to which 
a little starch paste has been added, forms a chemical test paper for test- 
ing weak currents. When the paper (slightly damp) is placed between 
the terminals of a battery, a blue stain appears at the anode, or wire 
connected with the carbon or positive pole of the battery. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
———< > 

Mr. Henry H. Hatt, as Trustee, has institutec a suit against the 

Ashtabula (O.) Gas Light Company to foreclose a mortgage on that plant. 





Mr. Cuas. WILLIAMS, a well known resident of Terre Haute, Ind., 
died at his home in that city about a fortnight ago. His property, which 
amounted in value to perhaps $100,000, was disposed of by will ; and 
one of the beneficiaries thereunder is Mr. M. N. Diall, Superintendent 
of the Terre Haute Gas Light Company, who receives $10,000. 





THE following breezy news comes from Findlay, Ohio, under date of 
August 16th : ‘‘ The city gas management, always a prolific subject for 
fault finding, has again set everybody by the ears by adopting a new 
schedule of gas rates, to go into effect October 1st. The old rates have 
been doubled, and gas by the meter measurement will hereafter be 
charged 20 cents per 1,000 cubic feet. Stoves where no meter is used 
will be charged $3.20 per month. The people are up in arms, and many 
who have been using gas for fuel will discontinue the practice. The 
Gas Trustees, after partially contracting with Col. A. H. Moore, of New 
York, to put in the Williams process of manufacturing fuel gas, at a 
cost of $7,000 for an experimental plant, have rescinded their action and 
made a contract with the W. J. McClurg Construction Company, of 
Pittsburg, Pa., for the erection of a plant to make artificial gas. The 
contract price is $89,337, exclusive of the buildings, and it is guaranteed 
that gas can be produced at a cost not exceeding 8} cents per 1,000 cubic 
feet.” 





THE plant and franchises of the Columbia (Mo.) Gas Light and Coke 
Company were recently sold, per order of Mr. Chas. Parsons, Trustee. 
The purchaser was Mr. Sylvester Watts, who has held control of the 
works for some time back. The sale was in reality made to enable Mr. 
Watts to effect a reorganization of the Company, according to his in- 
dividual wish. 





THE proprietors of the Lebanon (Pa.) Gas Company have decided to 
rebuild the plant. The cost of the improvements is put at $30,000. 





THE reduction in the Northampton (Mass.) Gas Company’s selling 
rate, takes effect on October Ist. The new schedule calls for $1.60 per 
1,000 cubic feet, but the concession is obtainable only by those who 
settle their bills five days after the presentation of the same. 





Tue J. J. Foster Gas Works, of Greenville, Mich., which have hith- 
erto been operated under that title, but as a proprietary concern, were 
formally incorporated some days ago. The concern is capitalized in 


$20,000. 


Mrs. SaraH KEELER has brought suit against the Wallingford 
(Conn.) Gas Light Company for damages in the sum of $1,500, which 
she alleges is a fair estimate of the value of two elm trees which ftont- 
ed her property on Main street for upwards of 40 years. She avers that 
they were killed by gas that escaped from ‘‘ the mains of the Company, 
negligently constructed and cared for.” The case will be tried in New 
Haven on the 3d September. 








A CORRESPONDENT at Indianapolis, Ind., forwards the following : 
“* The Citizens Gas and Fuel Company, of Terre Haute, Ind., was sold 


; 





—— 


by the assignee on the 13th inst., for $98,846, and immediately afterward 


the assignee was served with a restraining order, but he executed the . 


deed because the special judge had been appointed by telegraph, which 
was held to be invalid. An objecting stockholder, who has prevented 
the consolidation of the Citizens Gas and Fuel Company and the Terre 
Haute Gas Light Company for more than a year, obtained the restrain- 
ing order, and in his complaint makes sensational charges about the 
manner in which the assignment was procured. Under the Indiana law 
consolidation could not be effected so long as a single stockholder ob.- 
jected, and the assignee’s sale was to obviate this. The property was 
purchased by the syndicate of whom Mr. John D. MclIlhenny is the 
active member ; and it is understood that—this syndicate had already 
secured control of the Terre Haute Gas Light Company—the selling 
rate for gas will be advanced to $1 per 1,000. During the long. 
continued gas war at this point the rates have been as low as 50 cents 
per 1,000.” 


THE proprietors of the Hazelton Boiler Company, of this city, report 
a marked improvement in business. They have recently booked a num- 
ber of desirable orders, among which are duplicates from such. promi- 
nent concerns as the Rochester (N. Y.) Gas and Electric Company ; 
Messrs. Alden Sampson & Sons, oil-cloth manufacturers, New York 
City ; the Lester-Shire Manufacturing Company, of Lester-Shire, 
N. Y.; and the Four Lakes Light and Power Company, of Madison, 
Wis. All of the orders are for large-size boilers, and, save in one in- 
stance, the purchasers have from two to six boilers of the Hazelton type 
that have been tried and not found wanting over a practical working 
period of from five to seven years. 





THe Equalization Board, of Duluth, Minn., has assessed the fran- 
chise of the Duluth Gas and Water Company, for purposes of taxation, 
at $125,000. 


SoMETHING over a fortnight ago the Supreme Court of Kan 
sas issued a writ of habeas corpus, returnable September 3d, in 
the case of W. S. Pryor, of Iola, Kas., against the authorities 
of Iola. Mr. Pryor, who is the Manager of the Iola Natural 
Gas and Coal Company, was fined $30 and costs, together amounting 
to $48, for collecting $1.50 from a customer on account of gas supplied 
for cooking purposes in his residence during the month of July. The 
city ordinance of Iola declares that the rate for such use shall not ex- 
ceed $1 per month, and for violating said ordinance Mr, Pryor was con- 
victed in a Police Court, and before Judge J. P. Duncan. Defendant 
refused to pay the fine and costs and was ordered sent to jail. He 
sought relief by appealing the case to the Supreme Court. 





Mr. H. H. Keuey, whose resignation as Assistavt Superintendent 
of the Waltham (Mass.) Gas and Electric Company, and his acceptance 
of the management of the Hamilton (O.) municipal gas plant, have been 
noted in the JOURNAL, prior to his departure for Hamilton was presented 
by the employees of the Waltham Company witha beautiful gold watch 
and chain and a complete set of drafting instruments. The presentation 
was made by Col. Spaulding. 





“A. D. T.” forwards the following from Grand Rapids, Mich.: 
‘* Judge Adsit has appointed Mr. William S. Walker as ‘next friend’ 
of Florence D. Walker (an infant of three years), in order that a suit 
may be instituted against the Grand Rapids Electric Light and Power 
Company for $10,000 damages for personal injuries. The declaration 
recites that on December 23, Florence D. Walker was playing at the 
corner of Lake and Cherry streets when a lamp tender of the Electric 
Company threw the remnant of a carbon from an are lamp from the 
top of an electric tower to the ground—the tower is 150 feet in height. 
The carbon struck the child on the right eye, tearing away the iris, com- 
pletely severing the ciliary body and destroying the sight. The decla- 
ration charges the Company with criminal negligence and demands 
damages in the sum named. The carbon was 6 inches in length, and 
that it was thrown rather than dropped is substantiated by the fact that 
it struck the ground at a point 35 feet from the base of the tower.” 





Tue New York Marine Paint Company, of Poughkeepsie, N. Y., has 
been awarded the contract for supplying the material for repainting the 
Poughkeepsie bridge, which is now a part of the system of the Phila- 
delphia, Reading and New England Railroad. The award was made 
subsequent to an investigation of the material by the Railroad Com- 
pany’s Chief Engineer, Mr. J. F. O'Rourke. About 12,000 gallons of 
the paint will be required, and there was sharp competition for the 
contract. 
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Ir will be remembered that the Board of Gas and Electric Light Com- 
missioners, of Massachusetts, on the petition of the authorities of Black- 
stone, and after an examination of the merits of the case, recommended 
that the Woonsocket (R. I.) Electric Machine and Power Company 
(which concern supplies current for the public lighting by arcs of 
Blackstone) reduce the rate per lamp charged for theservice. The Com- 
pany refused to accept the recommendation, whereupon the Commis- 
sioners issued a peremptory order directing it to carry on the work at 
the ‘‘ recommended ” rate. In view of the fact that this is the first in- 
stance in which the recommendation of the Commissioners was disre- 
garded, we reproduce the text of the mandatory order. 
COMMONWEALTH OF MASSACHUSETTS, IN Bosme) 
OF GAS AND ELECTRIC LIGHT COMMISSIONERS, 
Boston, August 15th, 1895. 

On the petition of the Selectmen of the town of Blackstone, praying 
that the Woonsocket Electric Machine and Power Company may be di- 
rected and required to supply the inhabitants of said town with electric 
lights for the purpose of lighting its streets, due notice having been 
issued to said Company to appear and show cause why the prayer of the 
petition should not be granted, and said Company having appeared in 
answer thereto and been heard in the premises ; 

Ordered, That said Woonsocket Electric Machine and Power Com- 
pany be, and the same is, hereby directed and required to supply to the 
inhabitants of the town of Blackstone electric are lights for the purpose 
of lighting the streets of said town and upon the following terms and 
conditions, to wit : 

The said lights shall be are lights of the quality known as nominal 
2,000-candle power, and shall burn all night, or from dark to daylight 
every night. The said lights shall be of such number and in such loca 
tion as the Selectmen of said town shall-from time to time, in writing, 
request, provided, however, that the total number of lights so requested 
shall not be less than 29, to be located in the same places as those here 
tofore supplied to said town by.said Company, and provided, further, 
that the Company shall not be bound to supply lights in locations 
where the reasonable average cost of extending its lines to the locations 
named in any one request shall exceed $50 for each of said locations. 

Payments for all lights supplied under this order shall be at the rate 
[42 cents per lamp per night] named in an order of this Board adopted 
on July 8, 1895, upon petition of the Selectmen of said town, with the 
pro rata rebate for any total failure of service of said lights or of any of 
them caused by accidents or civil or elementary commotion, and shal! 
be made in monthly installments, the amount due for each month to 
be paid or tendered within three days after the adjournment of the 
next regular meeting of the Selectmen of said town at which bills are 
payable. 

These terms and conditions shall continue and be in full force except 
and in so far as the same may be modified by the mutual agreement of 
said town and Company. 

This order shall be in full force and continue only until the Select- 
men of said town shall notify said Company to cease to supply lights 
or until the same is otherwise modified or annulled by this Board. 

A true abstract from the records of the Board.—R. G. Tusry, Clerk. 


THE consolidation of the gas interests of Newark, N. J., will be for- 
mally and finally completed during the first week of September. We 
may also say that Mr. Vanderpool has no intention of retiring from the 
gas business. 





ELSEWHERE we note the determination of the proprietors of the Leba- 
non (Pa.) Gas Company to virtually rebuild that plant, and in supple- 
ment of that mention we give the following from the Lebanon News of 
the 17th inst.: ‘‘The Board of Directors of the Lebanon Gas Company 
have for some time had in contemplation the improvement and enlarge- 
ment of their plant in the western section of the city, and with that end 
in view have visited large and improved works at Pittsburgh, Phila- 
delphia and other cities. On the afternoon of the 16th inst. a meeting 
of the Board was held and well furmulated plans were submitted. It 
was voted to rebuild the generating plant this season, at an expense of 
from $20,000 to $25,000, and work will commence at once. It is ex- 
p»cted to have the new plant in practical operation in about 90 days. 
This is only a portion of the proposed improvements and extensions 
which the Company contemplates executing at an early day, and at 
s me future time we will be able to give our readers facts and particu- 
lars that will be of general interest. The capital stock of the Lebanon 
Gis Company is $80,000, and by reason of careful management the 
stock has increased in value until it is now far above par, and it seldom 
happens that any is offered for sale. These improvements will be a 
burden upon the stockholders for the time being, but reposing full con- 


fidence in the people who are looking for a cheaper gas for heating and 
cooking purposes, the Directors have unanimously decided to make the 
improvements which will undoubtedly meet with the general favor of 
our residents. The Lebanon Gas Company, it might be here stated, was 
organized in 1856. Until his death, the late Col. T. T. Worth, at the 
head of the journalistic profession in this part of the State, was its hon- 
ored and esteemed President, while the ever active and vigorous Col- 
John W. Mish, who seems to be constantly quaffing at the fountain of 
youth, was from the beginning and is now the able and reliable Secre- 
tary and Treasurer. In his hands the finances of the Company have 
been wisely and carefully managed and much of the Company’s success 
is due thereto. The contemplated improvements will be made under 
the supervision of Superintendent C. F. Smith, who knows all there is 
worth knowing about the manufacture of gas, and will give Lebanon 
such a plant as it may well be proud of. Wecongratulate the Lebanon 
Gas Company upon the great step forward it has taken.” 





Tue City Council, of San Jose, Cal., has awarded the contract for 
the public lighting, by arc lamps, of that place to the San Jose Light 
and Power Company, at its bid of $8.90 per lamp per month. The bid 
submitted by the San Jose Electric Improvement Company was $8.94 
per lamp per month. The contract is for one year, from October 1st 
next. President Quilty, of the San Jose Light and Power Company— 
we take it for granted that our readers are aware of the fact that this 
Company also controls the gas supply of San Jose—said he would get 
that contract, and he has made good his assertion ; nor was there any 
favoritism shown, since Mr. Henry Edwards, of the Electric Improve- 
ment Company, admitted openly that the successful bidder ‘‘ had 
secured the contract after a fairand square contest.” 





THERE are 30 street lamps of the Welsbach type in use at Napa, Cal., 
and the service is quite satisfactory to the authorities and to the resi- 
dents. 





THE new Pintsch system gas plant at Indianapolis, Ind., is in work- 
ing order. All the trains of the Big Four system are lighted with Pintsch 
gas. 





THE Winona (Minn.) Company is making notable extensions in its 
main system. 





Some time ago a suit was brought against the proprietors of the Nor- 
walk (O.) Gas Light and Coke Company by certain residents on Whit- 
tlesey avenue, that.city, who claimed that the operation of the plant 
was @ nuisance and that it was detrimental to the health of those who 
lived nearby it. The case was tried before a jury, who returned a ver- 
dict for the defendant. 





On the 15th inst. an explosion of gas occurred in the office of the 
works of the Kansas City (Mo.) Gas Light and Coke Company. It is 
conjectured that a leaky seal in the purifying room was responsible for 
the gas escape. Prompt action on the part of the fire department 
checked the flames before much damage was done, and the loss is less 
than $500. At one time it looked as i1f.the meter room would be de- 
stroyed. 





J. Frank ALDRICH has notified the City Council, of Peoria, Ills., 
that he will accept the ordinance recently granted himself and associ- 
ates to operate a gas works in that city. He had-until the 25th inst. to 
accept or reject the franchise. 





THE market for coal gas tar shows unmistakable signs of a good, 
round increase in the price therefor. 





ABOUT a year ago the Gas Light and Coke Company, of London, 
England, commenced the placing of automatic gas meters, and now 
13,249 of the meters are at work, and orders for 6,000 more are in 
hand. 





Mr. M. N. DIALL is to remain in charge of the works of the Terre 
Haute (Ind.) Gas Light Company ; which special piece of information 
is given for the benefit of the rumor mongers who had it that Mr. Diall 
was to be superseded. Beyond a doubt Mr. Diall is the right man in 
the right place. 





THE Welsbach Commercial Company issued the following circular 
under date of the 1st inst.: ‘‘ To the Trade.—On and after August 5th, 
until otherwise advised, there will be an advance of 25 cents each over 
trade price list No. 7 on Welsbach lights. Prices of mantles for renew- 
als, glassware, etc., will remain as at present until further notice. All 





prices are subject to change without notice as heretofore.” 
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Gas Light and Coke Company’s Resi- 
dual Returns for the Half Year. 





Col. W. T. Makins, Governor of the Gas 
Light and Coke Company, London, in moving 
the adoption of the report and accounts of the 
business of that concern for the last half year, 
had this to say about the residuals account : 

As to coke, although the price had been low 
during the past few months, the saving in the 
fuel account had yielded an increased revenue 
which was more than sufficient to meet the loss 
on the price. That exceedingly satisfactory 
state of things they owed to their enginedts, 
who had exerted themselves to the utmost to 
effect economies in the carbonizing of the coal 
in the retort houses. It was due to them to 
mention their success, and how the Company 
was inidebted tothem. In regard to coke the 
Company was in rather an awkward position 
as compared with other companies. The bulk 
of the Company’s coke was made a long way 
down the river, away from houses and popula- 
tion, and had to be disposed of to the cement 
manufacturers. That wasin itself a disadvan- 
tage, and the recent depression in the cement 
trade had contributed to keep the price at a low 
level. He was glad to see, from a document 
issued by the great cement manufacturers of 
the district, that there had been a considerable 
increase in the volume of trade, and that they 
were able to secure higher prices. That being 
so they might infer that the depression in the 
coke trade was not likely to be very long or 
very pronounced, and with the passing away 
of the depression better prices for coke might 
be expected. Tar and tar products had yielded 
an increased revenue, there being a difference 
of $92,500 in favor of this half year. The yield 
per gallon of tar was 3.90 cents, which was an 
exceedingly satisfactory one, and compared 
favorably with the prices obtained generally 
in the market. The market for sulphate of 
ammonia had been abnormally dull and life- 
less. That was consequential on the bad agri- 
cultural season of last year and the late sowing 
season of the present year. Both combined put 
it out of the power of the farmers to sell their 
corn and expend the proceeds on artificial 
manure. That same cause, too, had operated 
unfavorably on the traffic of railway compan- 
ies. All feeding stuffs growing on the land, 
with the exception of barley, had been utilized 
for the feeding of stock, and in this way what 
would otherwise have been forwarded by rail 
to the markets had been retained for corisump- 
tion at home. The Company held a consider- 
able stock of sulphate, and when the market 
for it was affected in the way described their 
policy was not to sacrifice it by forcing its sale, 
but to value it on their books ata safe and 
reasonable amount, even ata lower sum than 
the ruling market price, and then to wait for 
better times. He was certain that, as a general 
commercial policy, that was the proper course 








to pursue under the circumstances. If ther 

was a good harvest this year a good demand 
would spring up for artificial manure, and the 
Company would be correspondingly benefited. 








Projected Tests of Fireproofing. 





Engineering Record notes that the import- 
ant subject of the practical value of fireproof- 
ing is about to be investigated in a scientific 
manner by a committee appointed for that pur- 
pose ; and it is hoped that the results obtained 
will prove a valuable addition to our present 
knowledge. It is proposed to carry out experi- 
ments on a large scale, and among other 
things, to test the effect of an intense fire on 
the structural iron and steel so universally em- 
ployed at the present time, and the effect that 
the different fireproofing materials may have in 
protecting the same. 

The committee has been jointly selected by 
the fire insurance companies, the architects and 
the engineers, and consists of Mr. 8. A. Reed, 
representing the Tariff Association of New 
York, Mr. George L. Heins, the Architectural 
League of New York, and Messrs. H. de B. 
Parsons and Thomas F. Rowland, Jr., the 
American Society of Mechanical Engineers. 
As the report of the committee is expected to 
contain some valuable information, not only 
the manufacturers of fireproofing materials, 
but also the public in general, are invited to of- 
fer their assistance, as the committee’s expenses 
are to be met entirely by voluntary contribu- 
tions. The manufacturers of fireproofing ma- 
terials are, however, not allowed to subscribe, 
but are asked simply to defray the expenses of 
erecting and removing their materials to be 
tested. The Carnegie Steel Company, through 
its agent, Mr. Whitney, has kindly offered to 
give the committee all the iron and steel that 
may be required, and the Continental Iron 
Works, Brooklyn, N.Y., has consented to give 
the ground necessary for the erection of the 
furnaces. The time of the members of the 
committee is freely given to the advancement 
of scientific knowledge, and it is intended to 
make the tests thoroughly impartial. 

The committee has organized, and has begun 
to build the required plant. There will be a 
gas producer to supply the fuel gas, so ar- 
ranged to receive a spray of petroleum in case 
higher temperatures may be required than 
those obtained from the combustion of gas 
alone. Furnaces for testing full-sized columns 
and floors will be erected. The foundations of 
these furnaces will consist of side walls with an 
arch between them, thus making a safe place 
for the introduction of the gas pipes and for 
the hydraulic cylinder. On the top of this 
foundation will be erected a room built of the 
materials to be tested. The columns will be 
loaded by pressure from the hydraulic cylinder, 
and during the tests a safe load, such as is pre- 
scribed by the building laws of New York 
City, will be put upon it. The arches for the 
floors will be loaded by dead weight. Every 
precaution will be taken by the committee to 
make the tests uniform as regards temperature, 
draft, cooling by water streams, etc., so that the 
results may be comparable. The committee 
will take minute notes of all details and pub- 
lish them, together with the results, in its final 


report. The committee would be pleased to 
communicate with anyone who may be inter- 
ested in this matter. Its address is Room 106, 
22 William street, New York. 











The Market for Gas Securities. 





Consolidated was a trifle heavy this week, 
sales having been reported at 141 on Tuesday 
last. Towards the close, however, a firmer 
tendency was shown, and the opening to-day 
(Friday) came in at 142 bid. The investor of 
these times is seemingly satisfied with a 5 per 
cent, return on his money, provided the value 
behind the paper is there, wherefore it is rather 
strange that Consolidated should not be selling 
at 160, even at the dividend rate of 8 per cent, 
per annum, for its real estate holdings are fully 
worth its capital stock at par. This fact will be 
appreciated sooner or later, meanwhile those 
who ‘‘appreciate”’ it first will be the chief 
gainers. Other city shares are dull and strong, 
notably Standard preferred, which is bid 108. 
Central is also in the ascendant. Brooklyn gas 
shares are unchanged, with Equity the dis- 
turbing factor, as usual. Chicago gas, after 
selling up to 63§ and down to 594, came in this 
morning at 614. The stock is a purchase. 
Baltimore Consolidated is higher, at 63} to 634, 
and Consumers, of Jersey City, is 92 bid. Bay 
State is weak and lower, at 19} to 20. Lacledes 
held their own, and it looks that they are cheap 
at anything under 30. 








Gas Stocks. 





Quotations by Close & Nash, Brokers and 
Dealers in Gas Stocks, 


35 Wau Str., New Yorx Crry. 


Avaust 26. 


= All communications will receive particular attention. 


t2 The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid, Asked. 
Consolidated. ..........05+5+ $35,480,000 100 142 1424 
ccc cnkiiswscerewech tee 500,000 50 150 “ 

TEED wacide vocducces 220,000 on 100 
ENR RRO 4,000,000 100 195 
BEE, GS, i. xadescoroces 1,000,000 1,000 106 a 
EG. OE., 2.050. 2,300,000 1,000 1138 115 
Metropolitan Bonds 658,000 = 108 = 112 
PIRI, vcs vicccsccccccvccnces 8,500,000 100 i71 ~ 
FS MEER cdbiene-. cnqone 1,500,000 1,000 100 Im 
Municipal Bonds............ 750,000 “ee a 
PUI vndeaccevvecvcseces 150,000 50 90 91 
* BR iidesbec sacs 150,000 1,000 ah 9 
New York and East River 5,000,000 100 BR «381% 
Pretarred ...cccccscccces 2,000,000 100 4 56 
BEE cictcne b0nescsccece 3,500,000 1,000 We MR 
Richmond Co., 8. I........ 348,650 50 50 a 
bas Bonds....... 100,000 1,000 ee 
WARRING, csccctescecececsses 5,000,000 100 65 68 
Pees... cgncsccnae 5,000,000 100 108 , 
Bonds, Ist Mortgage, 5's 1,500,000 1,000 107% 
TOMES conc ccccscqcicececes 299,650 5O 112 
Gas Co's of Brooklyn. 
IIB ics vice vaccdqeceeee 2,000,000 % 1% 

UD ic badonnvikhscssadancs 1,200,000 20 65 - 
OE We CEE, cccacces 320,000 1,000 em 101 
EER ERE 2,000.00 10 .. A 
OEE ie ciccccvevecs 1,000,000 os od 5% 
Fulton-Municipal ........... 3,000,000 100 175 i 
> Bonds..... 300,000 a 108 a 

PRS Si ce ks cktesccccevess 1,000,000 10 90 ; 
OC: RE, PR sa iccceeee 368,000 a8 100 i 
re Ms Ok ct vébenmes 94,000 is 98 100 
Metropolitan,.........ss+0+. 870,000 100 170 us 
nee Bonds, 5's. .... 70,000 H a ps 
WGGGRG oieec sccccccovevccocce 1,000,000 UB 2 Se 
©. GRRE igvcvcesnavecsee 700,000 1,000 9 100 
Williamsburgh...........++. 1,000,000 50 210 as 
” Bonds ....... 1,000,000 4 107—S «110 

Out-of-Town Companies. 

Bay State........cccseeee- 5,000,000 50 1% Ww 
** Income Bonds..... 2,000,000 1,000 3B i's 
Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 1,000 o- 8U 
oo . “4... 8,000,000 1,000 51 55 
Buffalo Mutual............. 750,000 100 125 “i 
wes Bonds. 200,000 1,000 % 100 
Central, San Franciaco.....  — seeess te 95 
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Chicago Gas Co,............ 25,000,000 100 61% 61% 
Chicago Gas Lt. & Coke Co, 
Guaranteed Gold Bonds. 7,650,000 1,000 98 9314 
COlUMDUB..ccecseveseevecses 1,069,000 63 66 
ist Mortgage............ 1,085,000 ev 91 93 
Consumers, Jersey City.... 2,000,000 100 92 
* Bonds.......... 600,000 1,000 100% .. 
Cincinnati G, & C.Co.. .... 7,000,000 100 203 hOB 
Consumers, Toronto........ 1,600,000 50 18444 187 
Central, San Francisco... .. abéeeai 95 ‘e 
Capital, Sacramento........ 0 csesee , fe 41 
Consolidated, Baltimore.... 11,000,000 100 63144 6314 
Mortgage, 6°8........ ++. 8,600,000 107 107 
Chesapeake, Ist 6's. 1,000,000 is 
Equitable, ist 6's. ...... 910,000 
Consolidated, Ist 5’s........ 1,490,000 sot 
Detroit ...cceeceees-seeeees 4,000,000 3034 
Con, Bonds.......... 4,812,000 vis) 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 101 
Fort Wayne ........ gecbecce 2,000,000 72 7 
be Bonds...... see. 2,000,000 a 85 oe 
Marthe videsrecscss esbaea 750,000 2% 120 128 
Indianapolis...... ..... eeeee 2,000,000 150 155 
“ Bonds, 6's...... 2,650,000 = 10544 
Jersey City.......... coves 750,000 20 =«180 os 
Lafayette Gas Co., Ind.... 1,000,000 100 85 86 
BOWES vc cyecce cvcecccee 1,000,000 1,000 88 90 
Louisville..... x 130 
Laclede, St. Louis 26 27 
Preferred 84 #6 
Bonds , 9744 97% 
Little Falls, N. Y..........- 100 
Bonds, ee 100 
Montreal, Canada ... 200 
New Haven ° 225 
Oakland, Cal 45 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st _—— 2,100,000 1,000 eA 108 
2d ‘ 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 175 
Paterson, N. J.. pevese iidsem, << \ eneeds aad 99 86102 
“eidertioes’ ‘Sebes. 
GAS ENGINEERS. 
Page 
Jos. R. Thomas, New York City...... Siibebinhensdedialenen 360 
Wm. Henry White, New York City............-..seees oo. 350 
Fred. Bredel, Milwaukee, Wis...........ssseesseeees veces SON 
H. C. Slaney, Brooklyn, N. Y..... 359 
Geo. R. Rowland, New York City... Sapewuncnedae anaddaveree 359 
The Western (ias Construction Co., Fort Wayne, Ind.... 350 
Humphreys & Glaogow, New York City................-- 346 
T. G. Lansden, St. Louis, Mo....... Sddescqcveseodeseesecus ae 
PROCESSES, 
Bartlett, Hayward & Co., Baltimore, Md................. 357 
United Gas Improvement Co., Phila., Pa 


Burdett Loomis, Hartford, Conn.................. ° 
National Gas and Water Co., Chicago, Ills. ......... 
Economical Gas Apparatus Construct'n Co., Toronto, Ont 
The Western Gas Construction Co., Fort Wayne, Ind.... 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd & Sons, New York City..... é0bboceees 
Continental Iron Works, Brooklyn, N. Y........ esevecces 
Deily & Fowler, Phila., Pa...... ee 
Kerr Murray Mfg. Co., Fort Wayne, Ind.. 
Stacey Mfg. Co., Cincinnati, Ohio................. 
Bartlett, Hayward & Co., Baltimore, Md..... evcecccceses 
Davis and Farnum Mfg. Co., Waltham, Mass............. 
BR. Di Week BOo, FRR., Pies ise cvsvecssscsee eveateses 
Isbell-Porter Company, New York City osdee ° 
Fred. Bredel, Milwaukee, Wis............. ° 
United Gas Improvement Co., Phila., a . 
Berlin Iron Bridge Co., East Berlin, Conn.. ee 
National Gas and Water Co., Chicago, Ills.............. 

Economical Gas Apparatus Construct’n Co., Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind.. 
Humphreys & Glasgow, New York City...... oaens 
Gas Engineering Co., Pittsburgh, Pa............sese00..- 








ee eeeee 


SCRUBBERS AND CONDENSERS. 


G. Shepard Page’s Sons, New York City......... 
R. D. Wood & Co., Phila., Pa...... é 
James R. Floyd & Sons, New York City........... 
Continental Iron Works, Brooklyn, N. Y.......... 





Gas Engineering Co., Pittsburgh, Pa............. denbaced 


REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md..... acplnseeeees % 
Fred. Bredel, Milwaukee, Wis...........eeseeeee.0+ 
J. H. Gautier & Co., Jersey City, N. J..... ee 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 
Adam Weber, New York City ........ccsceeeeeese 


Peet ieee 


TAR AND CARBONIC ACID EXTRACTOR. 
G. Shepard Page’s Sons, New York City.........seebse++++ 359 





AMMONIA CONCENTRATORS, 
Michigan Ammonia Works, Detroit, Mich................ 
G. Shepard Page's Sons, New York City 
Gas Engineering Co., Pittsburgh, Pa............eseeeee-+ 


GAS METERS. 











Jone J, Gain & Co., Pilla... Piss scicccccdccwsssesccccese 364 
American Meter Co., New York and Philadelphia........ 363 
The Goodwin Meter Co., Phila., Pa...... $ecestsosece 3€2 
Helme & MclIlhenny, Phila., Pa. ............ shéeed cocoee OD 
D. McDonald & Co., Albany, N.Y...........cccesscccececs 363 
Nathaniel Tufts, Boston, Mass..... ecccce siti candies pain B62 
Maryland Meter and Mfg. Co. Baltimore, Md.... ....... 362 
Metric Metal Co., Erie, Pa. cecccccccescovcccoece San 
Keystone Meter Co., Royersford, Pa. ocescesouse geedoes eee B62 
GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, Ohio................ senecesiess 361 
M. J. Drummond, New York City.... . 361 
R. D. Wood & Co., Phila., Pa........ .. 358 
Warren Foundry and Machine Co., Sew York City Geaniee 361 
Donaldson Iron Co., Emaus, Pa.........seceseceseeseeeees 361 
Addyston Pipe and Steel Co., Cincinnati, O.... . 360 
John Fox, New York City.......cssccsecesess . 361 
GAS BAGS, 
Peerless Rubber Mfg. Co., New York City..........++0++. 340 


STEAM BLOWER FOR BUBNING BREEZE. 
H. E. Parson, New York City..... eencegeesd . 355 


GAS COALS. 
Penn Gas Coal Co., Phila., Pa..... 
Perkins & Co., New York City.. . 
Despard Gas Coal Co., Baltimore, Ma. se 










Westmoreland Coal Co., Phila., Pa..............--- voce OO 
Shaner Coal Co., Philadelphia, Pa....... ...ccccsesessess 341 
Berwind-White Coal Mining Co., New York and Phila... 352 
Henry C. Scheel, New York City.......... epseunscebedese 353 
CANNEL COALS, % 
Perkins & Co., New York City...........0e00 eoccccesoos Mae 
Log Mountain Coal, Coke and Timber Co. Pineville, Ky. 353 
The Goff-Kirby Coal Co., Cleveland, O........ endepnnceece 352 
Henry C. Scheel, New York City..... cove --. 353 
Thos. N. Mordue, New York City............-ccccccccccces 341 


GAS ENBICHERS, 
Standard Oil Co., New York City........ 
The Sun Oil Co., Pittsburgh, Pa.... 
W. H. Townsend, New York City..... ° 





COKE CRUSHER. 


i. TE. Baling, Colemiown: BeOsicssicccedscicascessc séeececs Oe 
CONVEYING MACHINERY. 

C. W. Hunt Company, N. Y. City......cccccccccccccccsc.. St 

GAS GAUGES. p 

The Bristol Co., Waterbury, Conn............sseeee0+- -. 240 


GAS GOVERNORS, 
Connelly Iron Sponge and Governor Co., New York City. 351 
Wilbraham Baker Blower Co., Phila., Pa. 4 
lebell-Porter Co., New York City. ... .ccccccccsscsects.coe 





SELF-SEALING MOUTHPIECE DOORS. 
Isbell-Porter Company, New York City..... 














PURIFYING MATERIALS, 
Connelly Iron Sponge and Governor Co., New York City 351 





Greenpoint Chemical Works, Brooklyn, N. Y............ 351 

Henry W. Douglas, Ann Arbor, I i emasnnas ovcnznwe 351 

Read, Holliday & Sons, Ltd., New York City............. 344 
EXBHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind....... ... 348 

Isbell-Porter Company, New York City................-. 358 

Wilbraham Baker Blower Co., Philadelphia, Pa........ . 361 


Connelly Iron Sponge and Governor Co., New York City 351 





VALVES. 

Ludlow Valve Manufacturing Co., Troy, N.Y............ 350 
Chapman Valve Manufacturing Co., Boston, Mass....... 350 
BR. D. Woed & Co., PRIM, FOsiic. dcccéccccccscccces Gutaads 358 
Continental Iron Works, Brooklyn, N. Y...............+++ 
John Fox, New York City......0...-.ccccocccccece 
The P. H. & F. M. Roots Co., Ceanesieia. Ind 
Isbell-Porter Co., New York City........c0.ssssseeees 
The Western Gas Construction Co., "Fort Wayne, ted. 350 

ELECTRICAL APPARATUS. 
Wm. Henry White, New York City...... Cndicvescocessces 359 

GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa.............0ssseee00s 324 
The American Gas Engine Co., Phila., Pa................ 342 


ENGINES AND BOILERS, 
The Hazelton Boiler Company, New York City 





W. G. & G. Greenfield, East Newark, N. J... ............. 
PURIFIER SCREENS. 
Seles Galea, ae Ga os siakok anc cdcdekcsicvckhdaws 240 
GAS STOVES. 

American Meter Co., New York and Philadelphia..... 3A7 
The Goodwin Meter Co., Phila., Pa...... Sila dibeitlaiteaaitdhitiiatcs Se 
George M. Clark & Co., Chicago, Ills............+++- eceee OB 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 362 
William M. Crane & Co., New York City............. -.. 345 
Keystone Meter Co., Royersford, Pa................ses00+ 362 


CHINA GAS KILNS. 
F. A. Wilke, Richmond, Ind......... 
William M. Crane & Co., New York City... 





GAS FLOW COMPUTERS. 


Winn. Cams, GRRRURRIR CT Wi vn ccccavecos yedctacseiscacccdccs £57 
COIN WRAPPERS. 
Alvord & Co., Detsehh Ms ove tveictiiicccccdcdecéicsees. 216 
GASHOLDER PAINT. 

The Government Waterproof Paint Co., Boston, Mass.... 350 
New York Marine Paint Co., Poughkeepsie, N.Y..... oe. 350 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N. Y............. wonecneniundainn 355 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md..... beck sus cdee ee 
Continental Iron Works, Brooklyn, N. Y...........- eoee. 38 
Deily & Fowler, Philadelphia, Pa......... diiagecceghandes 360 
Davis & Farnum Mfg. Co.,Waltham, Mass................ 356 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........-.-++++ 356 
Stacey Mfg. Co., Cincinnati, Ohio. .........+...- desa«éenan Ga 
R. D. Wood & Co., Philadelphia, Pa.......... cccoeces OO 
PATENTS. 

H. B. Willson & Co., Washington, D. C,...........+..+ ... 344 








Coal Tar Wanted, 


We are in the market for Coal Tar, and can use several 
hundred tons each year. We will be pleased to receive 
prices from parties in Ohio, Indiana and Illinois, where the 
freight rate will not be excessive. 

THE AMERICAN CARBON CO., 
Noblesville, Ind. 


Coal Tar Wanted. 


To purchase, or under contract for annual production, in 
large or small lots, in barrels of 50 gallons. Process, all coal 
only. Correspondence solicited. 


JOWITT CARBONIZED FELT CO., 
66 Maiden Lane, N. Y. City. 
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GAS WORKS FOR SALE AT AUCTION. 


The Gas Works at Huntington, N. Y., recently completed 
and put in operation, will be sold at foreclosure sale, at that 
place, at the Works, at 12 M., Sept. 3d,next. The Works are 
entirely new, are installed under the Lowe system, and have 
cost nearly $60,000, (See Jovrnat of Jan. 21, 18%.) For 
particularsinquireof INMAN BROTHERS COMPAN . 














Continental Iron Works, Brooklyn, N. Y.... . 358 
G. Shepard Page’s Sons, New York City..... eccececcccess 359 
RETORTS AND FIBEBRICK. 

J. H. Gautier & Co., Jersey City, N. J................ wooo O56 
B. Kreischer & Sons, New York City........ eencesesepe .. 4 
Adam Weber, New York City ..........2. s.seees evcccece 354 
Laclede Firebrick Mfg. Co., St. Louis, Mo 354 

Cyrus Borgner, Phila., Pa ...........+see008 eosce 

James Gardner, Jr., Pittsburgh, Pa..... otesensedguessades SEO 
Henry Maurer & Son, New York City........ codcccccccee St 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 354 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 354 
Brooklyn Firebrick Works, Brooklyn, N. Y............... 354 
F. Behrend, New York City..............0+ saaeine eee. B44 

CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N. Y....... cccccccese SEG 
F. Behrend, New York City ........ peetedvedeuatetecdaedcs SN 
INCANDESCENT GAS LAMPS. 
Welsbach Light Co., Gloucester, N. J..... Secccccccccccccs OMS 
MICA GOODS. 

The Mica Mfg. Co., New York City.......... Séseccvcesces OM 
BURNERS. 

C. A. Gefrorer, Phila., Pa....... SeSCSES SCs eccccveseccees GD 
Moses G. Wilder, Phila., Pa.......... ee ee 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn............. 340 
GAS TUBING. 

New York Gas Tubing Co., New York City...........-... 341 
STREET LAMPS. 

J. G. Miner, Morrisania, New York City...........+..-- 2 355 
Bartlett Lamp Mfg. Co., New York City.....s.s00..--+++ 355 


136 Liberty Street, N. Y. City. 
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A young man having a good knowledge of the gas business 
and plenty of energy and push, will be given a half interest 
in a successful, established construction business which is 
capable of large expansion. For particulars address 

1054-2 “ALEXANDER,” care this Journal. 








WANTED, 


Position as Superintendent of a Small 
Gas Works, 

By a young man of three years’ experience in the gas busi- 

ness, and who understands bookkeeping thoroughly. Best 


of references. 


1054-4 Address ‘“‘ M..” care this Journal. 


WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Small Gas Works. 


Is capable and energetic, and is willing to begin at a moder- 
ate salary. Address 
1082-tf 











“ B.,” care this Journal. 





Position Wanted 


Teo Take Full Charge of Medium or Small Gas 
Works, or Supt. of Manufacture and Dis- 
tribution in a Large Works. 

By a young-man of 20 mend experience in 

the b ae Ps ical, construction and 


— Goal gas works preferred. Best of references. 
W. A. K.,” care this Journal. 


POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works, 


Fifteen years’ experience as Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- 
ing to change present employment. 

1043-tf Address “ Y. B.,”’ care this Journal. 











FOR SALE, CHEAP, 


One 10 ft. by 10 ft. Station Meter, 
in good condition, arranged for 12-inch connections. 
One 10-inch Dry Center Seal, 
used only two or three years ; good as new. 


MILWAUKEE GAS LT. CO., 


1049 8 Milwaukee, Wis. 


YOU WANT THE GOODS QUICKLY 
SEND IN YOUR ORDER. 
MICA CANOPIES & 


MICA CHIMNEYS 
ARE "WAY DOWN. 


THE MICA MFG. CO., 


88 Fulton St., N.Y. City. 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 


Accurate in Operation, 
Low in Price, 


Fully Guaranteed. 
Send for Circulars. 


THe BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World’s Columbian Exposition. 














BRISTOL’S 
RECORDING 











all branches of | ing 0! 


Special Trays for Iron Sponge or Oxide of iron. 


Patent Lava Gas bt dan CHURCH’S TRAYS a Specialty. 


UNIFORMITY t 
GUARANTEED. (3 


ALL SIZES 
AND SHAPES. 


STEWARD MFG. CO., 


CHATTANOOGA, TENN. 





Reversible, Strongest, Most Durablé, Most Easily Repaired. 





D. 


M. 








Peerless Patent 


306-310 Eleventh Avenue, New York. 











Improved Gas Bag)" *siirimun 


MOSES G. WILDER, 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 





These Gas Bags are used to stop the flow of gas while re- 
pairing or —— alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows Loge = 
when the has been sufficienty inflated to pack the ma 
and when the pumping should pped. Our 
made of a rubber stock especially prepared to admit o' 
distension, and to —— the action of Oils, Gases, Naphtha 
and other residuum in e mains, and they are made with 
lapped joints, which adds greatly to their strength. 


a Gas Bag, each, “= ry Gas Bag, each, a 1-4 


are 


ze 








Ly addition to a full assortment of Volumetric Governors, etc. 
108 20 2 x a 12.00 | | am now making MERCURY PRESSURE Gov. 
g ” 1.75 = i * ox 17.00 | ERNORS of all the usual sizes, adapted to use upon M4 
8° 2 * “ 27.50 | ‘Stoves, Furnaces, and Meters. The sam atten 


10 “* 


The Peerless Ruber Mfg. Co, 


16 Warren St., N. Y. City. 


e careful 
details of design and Workmanship which has established bed the 
| reputation of WEILDER’S VOLUMETRIC 
ERNORS will oy “given to the new line. They have been 
thoroughly tested in many places during the past year, and haye 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work. it would be 
*| Impossible to sel] them at the price. I hope for large orders, as 
| a known. in consequence of the low price and gapd 
quality 


THE HAZELTON or porcupine ‘ 
WATER TUBE BOILER. 


The Best Boiler in the World, and the Cheapest per Square Foes 
of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


fein Maoist se New rane GEN'l Office, TIGE. 13th St, N.Y., U.S.A. 


Tele., *1229-18th St.,"° New York. 
GREEN FIELD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 
































D wic.kc. GREENFIELD, - - EAST NEWARK, NW. J. 
































CORRESPONDENCE SOLICITED. 
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Utilize Your ons Liquor. 
PanATING Bx ae acenttan BUY OF THE 
gna Oren Sat NEW YORK GAS TUBING CO. 
"e SHANER GAS COAL 
Celebrated : 
Best Gas Coal Basin in Pennsylvania. 
SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 
Cannel Coal Merchant, 
No. 1 Broadway, - - - New YorE City. 
GENUINE KENTUCKY CANNELS. 
BREGKEN RIDGE. The richest Cannel in the world ; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 
BIRDSEYE. wii yiela 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 
ALL PRODUCE EXCELLENT COKE. 

News or Norfolk, Va. Correspondence Solicited. 
FIELDS ANALYSIS 
An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 

Twenty-fourth Year of Publication. Compiled and Arranged by 
Price, $5. For Sale by 
A.M. CALLENDER & CO.. - No. 382 Pine Street, N. Y. City. 
MR. T. VINER CLARE EH, of London, Fme., 
Having compiled a novel Chart or Map illustrating the various 
én the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of «wpies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


—. 
=== .f You Want the Best GAS-TIGHT Tubing, 
334 & 336 East 23d St., N. Y. 
Is Mined and Shipped from the 
Treoss. N. Mo RD U EG, 
Exclusive Shipper of the following celebrated 
0. K. BOGHEAD. wi yiela 16,504 cubic feet of 38.15 candle gas per ton of Cannel. 
Shipments in sealed box cars direct from the mines to any required station in the United States or Canada. Cargo Shipments from Newport 
Eor the Wear 18904. 
JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 
w 

Goal Tar Genealogical Tree 
CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 

‘A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 
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WM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. 


MANUFACTURERS OF 


EARNEST F. LLOYD, Asst. Sec 


THE AMERICAN GAS ENGINE GO., 





The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 
















Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 


ESSENTIAL PRINCIPLE. 


HR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 


cam-shaft, giving positive movement to every working part. Tube or electric ignition. 


RESULT.—An engine of 


extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RRECORD.—Successful and constant use in Great Britain for 


the past eight years. Address w Ww, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
: THE WESTERN GAS CONSTRUCTION CO. Blirs, & Gen. Agts., Fort Wavne Ino, 
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GAS ENGINBERING COMPANY, 


INCORPORATED : 
im Conestoga Building, PITTSBURGH, PA. 








MANUFACTURERS OF 


Gas Works Machinery of all kinds, 


AND OWNER OF 


PITTSBURGH WASHER- SCRUBBER, 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 


SAM’L WOODS, Treas. 
For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


= en 


a Specialty. i. EY a 
Faux System of Recuperative Benches, WN: 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


F. L. SLOCUM, Prest. 
































The Improved 


Welsbach Light. 


Pa ee o's 6 6 8 8 8 5 6 oe 6 8 8 8 6a 8k 6 eee 2 ee ee 2 ee 8 eS 6 eS 8 Be 8 8 ee 8 Se Be ee 








aloe ee 
eV Faye? 
5 o 





No. 3! Burner, with Nos. |0 and 43 Shades. 


Made by the 


Welsbach Light Company, 
Gloucester City, N. Jd. 


Sole Manufacturers for the United States. 





No. 3! Burner, with No. 74 Shade. 











| Management of 


The American bas Engineer eas Sha 


By C. J. R. HUMPHREYS. Price, $1. 


and Superintendent's Handbook. .....c-o00c 7m... 


By WM. MOONTHY- The Chemistry of 














SSO FPases, Full Gilt Morocco. Frice. $8.00. Hiuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 


A. M. CALLENDER & co., 32 Pine St., N. Y. | a... cancenpER & Co., 2 Pome st, N. ¥. crrr. 
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HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 





Specially designed for handling material 





THE HUNT TIP CAR. Gas 


45 BROADWAY, 


". BEHREND, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Stettin ‘‘Anchor” & ‘‘Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


Read, Holliday & Sons, Ltd. 


No. 7 Platt St., N. Y. City. 


CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 





in and around 
Works, Coal Yards, Factories, Etc , Etc. 
NEW YORK. 





NEWBIGGINGS HANDBOOK 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 





FOR GAS ENCINEE 


The present (the fifth) edition narks an important advance on those 


that have gone before. Considerable 


and much of it has been rewritten and otherwise improved. 
Price, Cloth, $6. 
M. CALLENDER & CO.. 32 Pine St.. N Y 


& 


D AND MANAGERS, 


Analysis, Samples and Particulars on Applica- 
tion. 





additions have been made to the text 





perien: 
secured 
a 


| 
} 
| 


registered. 

mee, We report 

ic aoN's 
Ms “w 


erraae D. °c 








SCirEN 


iE iIC BOoOoE Ss. 





KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 

GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $8. 

GAS CONSUMER'S GUIDE. $1. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY. $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof.Thorpe. $8.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents. 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


The above will be forwarded by 


THE MANAGEMENT OF SMALL GAS WORKS. 
C. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. ELECTRICITY. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. | ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Arnold. $2. Generation, Measurement, Storage and Distribution. By 

DIGEST OF GAS LAW. $5. | Philip Atkinson. $1.50. 

DISTILLATION OF COAL TAR AND AMMONIACAL | ELEMENTARY ELECTRICITY. By Prof. F. Jenkin. 40c. 
LIQUOR. By Geo. Lunge. New edition. $12.50. | ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 


A TREATISE ON THE COMPARATIVE COMMERCIAL | -. 
VALUES OF GAS COALS AND CANNELS. By D. A. | ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 


Graham. $3. | son. $2.50. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 
ENT’S HANDBOOK. By William Mooney. $3. | ACCUMULATORS. By Sir D. Solomons. $1.50. 

A TEXT BOOK OF gare CHEMISTRY. By Prof.| DYNAMO BUILDING. By F. W. Walker. 50 cents. 


bdacariclighneseagars:: | DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
ILLUMINATING AND HEATING GAS. By W-Burns. $1.50| Hospitalier. $2.60. 


nate ee MECHANICAL ENGINEERS. By H. | pracricAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


| PRACTICAL GUIDE TO THE TESTING OF INSULATED 
$5.| “WIRES AND CABLES. $1. 


By Jno. | ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


By |AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their agate 
and Use in Construction. By A. H. Heath. $2.50. 


FUEL AND ITS APPLICATIONS. $7.50 
TREATISE ON MASONRY CONSTRUCTION. Baker. 


GAS ENGINEER'S LABORATORY HANDBOOK. 
Hornby, F.LC. $2. 


GAS a AND GAS FITTING. By W. P. Gerhard. 


express, upon receipt of price. If sent by mail, postage must be added t 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upor 


receipt of order. 


All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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JEWEL GAS STOVES 


For 1895 


ARE MODERN 


AND 


UP TO DATE. 











% Two New Laundry Stoves. * 
% Six New Square Junior Stoves. * 





WRITE FOR 1895 CATALOG. 





56 Cooking Appliances. 
‘hii ow thins oth thie lea Not a Padded Book. 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d 8t., N. Y. City. 


WILLIAM M. —— & CO. 


Office, 838 cabin: es 428 & 430 W. 14th St., NEW YORK CITY. 











SEND FOR NEW CATALOGUE. 


SEND FOR NEW CATALOGUE. 


We Carry the Most 
Complete Line of 





Tailor Stoves, 
Soldering Furnaces, 





Gas Appliances in the Griddles, 
Country. Waffle Stoves, 
Gas Fires, Gas Logs, Hot Plates, 
Fire Place Heaters, Gas Kilns, etc., etc. 
Ranges, Broilers, 355 A New Line of 
Laundry Stoves, | CAS Locs pans we sae . Radiators. 








Send or Description of our NEW VULCAN Gas Furnace, for HOT AIR or HOT WATER. 


Gas Controllers, Meter, and Service Cocks, Independent, and Hose Cocks, and 
Fittings of all kinds, with Extra Large Gas Way. 
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CHAS. M, JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


BERLIN IRON BRIDGE CoO. 


ot 
= 
rm 


| 


| 
| 





Aivimcercerne | 
Tee He OJ ES, 


The above illustration is taken from a photograph, and shows an interior view of the Engine Room for the Narragansett Electric Lighting Co., 
at Providence, R. I. This plant is probably one of the best electric lighting plants in the United States. The Roofs of the entire plant 
were designed and built by us of iron, covered with our Patent Anti-Condensation Corrugated Iron Roof Covering, guaran- 
teed as absolutely fireproof ; and we further guarantee that the Corrugated Iron will not drip in the coldest weather. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








Acex,. C. HumpuHrRers, M.E., 3 ArTHUR @. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADORESS, 9 vicTroria ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, 8. W., 
oe 
MEW YORK. HUMGLAS."* ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.,. No 32 Pine Street New York. 












American Gas Light Journal. 














































































(Copyrigbted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
ST LOUIS, 
SAN FRANCISCO. 


CHICAGO, 











PUBLIC LIGHTING TABLE. 


SEPTEMBER, 1895. 





| 

















No, 2. 


i Table 
= Table No. 1. NEW YORK 
5 FOLLOWING THE cITY. 
he MOON. Aut Nieut 
’ Regios os | ae 
5 hs Extin 
s Light. | Extinguish.|| Light. guish. 
P.M. | AM. 
Sun. | 1} 240 am} 4.30 am) 6.30 | 4.20 
Mon 2|No L. No L. | 6.30 | 4.2u 
Tue 3|No L.FM No L. 6.15 | 4.30 
Wed.| 4\No Ll. |No L. 6.15 | 4.30 
Thu. | 5) 6.50 pm| 8.00 pm) 6.15 | 4.30 
Fri. 6) 6.50 8.20 6.15 | 4.30 
Sat. 7) 6.50 8 40 6.15 | 4.30 
Sun. | 8} 6.50 9.00 8.15 | 4.30 
Mon. | 9} 6.50 9.30 6.15 | 4.30 
Tue. |10) 6.50 }10.10 6.05 | 4.40 
Wed. |11| 6.50 LQ/10.50 6.05 | 4.40 
Thu. {12} 6.50 /11.50 6.05 | 4.40 
Fri. |13| 6.50 | 1.00 antl 6.05 | 4.40 
Sat. |14] 6.50 2.20 6.05 | 4.40 
Sun, |15} 6.30 | 4.40 6.05 | 4.40 
Mon. |16| 6.30 | 4.40 6.05 | 4.40 
Tue. |17| 6.30 4.40 5.55 | 4.50 
Wed. |18} 6.30 NM) 4.40 5.55 | 4.50 
Thu. |19! 6.30 | 4.40 5.55 | 4.50 
Fri. {20} 6.30 | 4.40 9.55 | 4.50 
Sat. [21] 6.30 4.40 5.55 | 4.50 
Sun. |22/ 6.30 4.50 5.55 | 4.50 
Mon. |23} 7.40 4.50 5.55 | 4.50 
Tue. |24| 8.30 4.50 5.40 | 5.00 
Wed. 25| 9.30 FQ) 4.50 5.40 | 5.00 
Thu. |26)10.30 4.50 5.40 | 5.00 
Fri. 2711.30 4.50 || 5.40] 5.00 
Sat. |28/12.30am| 4.50 || 5.40 | 5.00 
Sun 29) 1.40 5.00 | 5.40 | 5.00 
Mon - 2.40 5.00 | 5.40 | 5.00 




















TOTAL HOURS LIGHTING 


DURING 1895. 





By Table No. {. 


Hrs. Min. 
January ... 237.00 
February . ..196.40 
March..... 195.50 | 
April.... ...165.30 
ae 153.40 
ee 138.20 
.) ee 146.30 
August ... 152.50 
September ..165.10 
October. . . . 186.10 
November.. 204.10 
December. . 219.30 





Total, yr. .2 


161.20 





By Table No. 2. 


Hrs. Min. 
January. ...423.20 
February. ..355.25 
March..... 395.35 
April...... 298.50 
BD saacces 264.50 
June...... 234.25 
eee 243.45 
August ....280.25 
September. .321.15 
October .. ..374.30 
November ..401.40 
December. . 433.45 





Total, yr...3987.45 
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ROOTS’ LATEST IMPROVED EXHAUSTER. 






































Our Latest Inquiries 
Improved 
Automatic Cheerfully 
Gas Governor Answered. 
and 
Pass Valve 

for 
are the best 
in the market. Catalogue. 














.. We Have For Sale Two Bargains.. 


ONE, A SECOND-HAND No. 6 EXHAUSTER, with 12-inch Connections and Engine on same 
Bedplate, with Governor, etc., complete; run but a short time. Write for price. 


THE OTHER, OUR WORLD’S FAIR EXHAUSTER AND ENGINE COMBINED ON SAME BED- 
PLATE. Run not to exceed one week; size, No. 6. Special prices that will be attractive on either of above. 





Do You Need Any Valves, Bye-Pass Valves, or Pipe Fittings ? 
If so, write us, and see what we ean do for you. 





BYE=-PASS a» GAS, VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. A. & F. M. ROOTS CoO., 


Connersville, Ind. 
COOKE & OO., Selling Agts.. 163-165 Washington St.. N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 

































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard “* Double Superheater” Lowe Apparatus, designed for the use of Naphtia, Crude Oil, or “* Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
Staridaty Setting, a. cassie aoe 
Double Superheater Setting. Separate Carbureter and Superheater. 


Improved Double Superheater Setting, Sirs: verona 
of the Carbureter (Patented Nov. I3th, 1894). This ImpROVED SETTING can be applied to 
the ordinary Settings now in use. 























All settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” Our Apparatus will ‘use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete. 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


_ NEW YORK MARINE PAINT CO, 
LUDLOW VALVE MFG. 00., Successors to see & HADDEN. 








MANUFACTURERS OF <7 x = 
VALVES ow 1- ee 
Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, : A wcaigd -. T OF 


“Se. (PAINT “x” Holders 


And all Ironwork about Gas Works. | 
POUGHREBHEPsisi, N..y. 


GASHOLDER PAINT. 


Use Only — 


THE GOVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Hi. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Vaive. All Work Cuaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Secénd Sf 























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Aydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, NY. 
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NATIONAL GAS«s WATER Go., 


218 La Salle Street, Chicago. 
Builder and OQperator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and Estimates Upon Application. 





IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ? : 
-IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! a NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION, 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, |\TRON MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia, Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now In use. 


THE HUNTOON GAS GOVERNOR, sayin: cheat wors 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or | Greenpoint Ave. & Newtown Greck, Brooklyn N.Y 


Steam Jet Exhausters. DOUGLAS’ FERRIC OXIDE 


For Gas Purification 
Wilb h CS E=zh + Is a superior natural Hydrated Oxide of Iron. 
ra am . as aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 

j furnish the diluent a a nominal cost. Itis nt 

used by the largest gas companies in the West 


Amd Rotary. Fistom vise. | Se SSS 
Catalogues and Prices on Application. 1 H.W. Douglas (ets onpany) Ann Arbor, Mich. 
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JAMES D. PERKINS. PERKINS & coO., F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals «:.Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Baltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 














The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 





Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Qeean Westmoreland Gas Coal. 





STRIGTLY High Grade..... 

Offices : Carefully prepared. 

55 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 








BUTTS CANNEL These are Facts. 


possesses such BUTTS CANNEL THE MINE Is located in the heart of the 
NATU RAL ADVANTAGES FOR GAS Goal Region, within 40 miles of Pittsburgh. 


that we are able to offer positive — * RAILROADS. 1: has track connection 


assurance of its ECONOMY as with Penn. & Erie Rys., making favorable rates 
against OIL or other CANNELS THE WEIN. It averages nine feet thick of 


FOR CAS ENR ICHI NC. THE YIELD. Thirty Candle Power Gas, 


The GOFF-KIRBY COAL CO. BYE-PRODUGTS, Uneccctea core. 
| GLEVELAND, OHIO. ast 


More Tar than-Pittsburgh Coal. High in Ammonia. 


























Aug. 26, 1895. 


American Gas Light Zournal. 


a 





Pa 





GAS ENRICHERS. 


GA8 COALS. GAS COALS. 





The Despard Gas Coal o., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COoOK8 EB. 


MINES, = «= #£Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = _ Locust Point, Baltimore, Md. 
OFFICE, = - «+ 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, $1} scans, {8 BANGS & HORTON 

71 __ 11 Ree 60 Congress 8t., Boston. 





ENRICH YOUR GAS 
“Bear (REEK” (ANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 
MACFARLANE & CO., Louisville, Ky,, Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Seoper of High Grade <0 eae 
land Vein, Youghiogheny, and West Virginia 
Thoroug ly Screened 


GAS COATLS. 


Superior Kentucky Gas Cannel, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 


KELLER ADJUSTABLE 
COKE CRUSHER, 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence So,icited. 


WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City, 




















—— Fee ~~ 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
ee: Pier No. 1 (Lower Side), South Amboy, N.J. 











EpmunD H. McCuuLLouGn, Prest. CHaAs. F. GODSHALL, Treas. : Ee ADAMs, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKB), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsburgh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRIOK. 


RETORTS AND FIRE BRICB., 





J,H. GAUTIER & COMPANY 
"JERSEY calle 


MANUFACTURERS or 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


“"H. Gauri, Prest. “e Cuas. E. Grecory, Vice-Prest 
Davin BR. Daty, Sec. & Treas., Gen’] Mangr. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY- RETORTS, FIRE BRICK, 
Gas House and other Tile. 











Office, 88 Van Dyke St., Brooklyn, N. Y 


LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts. 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, ete. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
OFFICE-FOOT OF HOUSTON 87., B.2., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN FIRE BRICK AND 
RNAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 683 East 15th St., New York. 








Modern Recuperative 
Furnaces 


Standard Fire Brick and Gas Retorts. 


EEE 









f, CURLS LO GwEN. 
FIRE Brice 


Cay ae 


















Milles. 


Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WittrAM GARDNER, ww Sow. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
RETORT WORK 
.. "WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 





GEROULD’S IMPROVED RETORT CEMENT. 
pct i Behe one no fara 


aud thorough in its work. rip, warranted to stick. 
PRICE 
, In Casks, 400 to 800 pounds, at at 5 cents per pound 
In Kegs, 100 to 200 “% 
In Kegs less than 100 “ 
C.L. GBROUVULD & CO., 
N. 34 & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ils. 


e's oo + 


S| 


Parker-Russell , 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators, Coal of 
Coke can be used as Fue! in Furnaces. 





Half and Full Depth Benches of Our Own Design, 





THOS. SMITH, Prest. AUGUST LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Hed and Buff Ornamental Tiles and Chim - 
yR mey Tops. Baker Oven Tiles 12x 13x32 
and 160x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances. 





A.M. CALLENDER & CO., 82 Pine Street, N. Y. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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PRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





* Gas Apparatus. x 


No. 118 Farwell Avenue, Milwaukee, Wis. 








~— GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. WY. 











The Cas Engineer’s 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, 835.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 


RNAL, 


STRONG. 


DURABLE. 
LIGHT. 


BINDER for the JOU 





SIMPLE 
CHEAP. 


HANDSOME. 








company in the country, whether large or small. — 
As a book of reference it will be found invaluable. Price, $1. 
Lahoratorv Handbook. It is the only work of the kind which has ever ra 
By JOHN HORNBY, F.L.O. been published in this country, and is most com " Ste, 
Price, $2.50. plete. Handsomely bound, Orders may be sent 82 Pine st., 
A. M, CALLENDER & CO., 22 Pine Street N.Y. City | Ae Me CALLENDER & ©0., 32 Pine St.. N.¥ a 
FLEMMING’S 


GeneratorGas Furnace 














Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 





“+ AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 





tt 


The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





Bartlett Lamp Mfg. Company, 


MANUFACTURERS OF 





Globe Lamps, 
Streets, toa Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salcsroom, 


137 & 139 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 





and Posts will do well to communicate with us. 














PARSON’S 





A. M. CALLENDER & C5, 
' + $9 Pine Street, Ns ¥ 








Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
R OTHER WASTE MATERIAL. 


TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
salen entiafactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Supt.. 621 Broadway, N. Y. 



































” 
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DAVIS & FARNUM MFG. CO. 


WALJFHAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 














Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 








Steel Tanks 
for Gasholders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 


Iron Roof Frames 
and Floors. 


BENCH WORK, REVERSIBLE LIME 
TRAYS. 

















SELF-SEALING AND PRESSED STEEL MOUPHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO — 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of gil Description. 


INCREASE YOUR PURIFYING. CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center $eal can be used, and will only require a mew Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the-work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CoO., 


Manufacturers of Gas Works Apparatus and Holders, 
Pes ge FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BAL, TIMORE, MD. 











Triple. Double & Single-Lift 


GASHOLDERS. 





PURIFIERS. 








a : CONDENSERS. 
Iron Holder Tanks. 








Scrubbers. 








ROOF FRAMES. 








Bench Castings. 


Girders. 


Oll STORAGE TANKS. 











Boilers. 














Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Desioned and Constructed. 
” se. | Cox’s Gas Flow Computer. 


GCAS-FLO® 
COMPUTER. 















1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required diseharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

8. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


~ A. M. CALLENDER & C0., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. ¥. 






* 
. 





* 
2 
< 


Copyrsghtses 
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R. D, WOOD & CO,, #2: ~The Mitchell Scrubber, Patented. $= 


400 Chestnut Street, Philadelphia, Pa. a 











MANUFACTURERS OF 


CAST IRON PIPE£. 


BUILDERS OF 


Gas Fiolders, 


Single, Double and Triple Lifts, with dr without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


Send for Pamphiet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


_ ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Jronwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Gonstruction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


pie ‘Tie Continental Iron Works, 


—— = ae, we i = | 


} —, ‘mn Y pam jpn | oN | 
1 Set Peet fet ee ae 
Se #7, s— 7} Nee FY ew 7") NS come 


Pibitniies 


























THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas HEtoiders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


mee Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self- Sealing Retort Mouthpieces & Lids 


. For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! aa 


THE LOOMIS PROCESS)., | eens cae mvmnmns 1 tray sn 


Now in successful operation at Works of John Russell Cutlery Co., Turner's Falls, Mass., and or a Pa eae 
pen ongneodadets enn etaniagecdbingiindg Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. oO. a. GEBFRORSR, 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth St, Phila.y/Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 













GAS WORKS APPARATUS AND CONSTRUCTION. 















H. RANSHAW, Prest. & Mangr. T. H. Breen, Asst. Mangr 
WILLIAM STAcey, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STAGRY MANUFACTURING 60. 


GASHOLDERS, 


Of any Capacitv, with or without Wrought Iron or Steel 
Tanks. 


SNS 


—— 
itetete 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


George Shepard Page’s Sons, 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. G9 Wall Street, New York City. 
GEORGE R.ROWLAND,| H.C. SLANEY, T. G. LANSDEN, 


Draughtsman and Constructing Engineer Gas Hnsineex Consuliing and Contrapting Gas Engineer 


. Estimates, Plans and Specifications for New Works (Coal 
Drawings, Specifications and Estimates furnished for the con ix reet, Brookl uo ae ; . 
struction of new works or alteration of old works. Special 466 Sixth Street, yn, N.Y or Water Gas), and for Extensions or Alterations. 


tion given to Patent Office drawings. Plans, Specifications and Estimates furnished for New - - : 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | Security Bidg. ares 206), St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. é 





















SS : = st 
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ATT 1842 « Peily & Fowler, = 1895 
: ae Oe LAUREL IRON: WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


MUILDERS OF 








































‘ Single or Telescopic. “With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS; AND GENERAL WROUGHT IRON WORK. 


J F Successors to HERRING & FLOYD, 
AM § R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Beqnerire and Half Regenerative Furnace Gating. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRIGHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Twp, Three or Four Boxes. 


2 ee eee 














INTERESTING TO GAS MANUFACTURERS! 


‘The 

s <7 * 

Wilke China Kiln. 
For Firing Decorated China 

with Illuminating Gas. 
AWARDED THE HIGHEST HONORS, MEDALS 

AND DIPLOMAS AT THE WORLD'S 

COLUMBIAN EXPOSITION. 


Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 

Has Never Failed to Give Satisfaction. 

Guaranteed to fire China suc-\ 

cessfully, and without any dis- 

coloration from fuel wed. | Water and Gas Pipe. 


e For special information and prices, write to 
pues "e pes not 4) ‘The Addyston Pipe and Steel Co., 


Cincinnati, O. 




















i seations furnished with each |= 

n sold by which any amateur can 

ee “y ees 7, revious —— J OS. R. THOMAS, 

of this branch of the work. nd for 

deemiginaieniin skddves No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


FEF. A. WILKE, 














ae —___ Richmona, ina. __”_| G8 Engineer and Contractor. 
The. Gas.- Engineer’s. Laboratory Handbook. Contracts taken for all Appliances 





A. M. CALLENDER & CO., - - #£=No. 32 Pine Street, New York City. Either for New Works or Extensions to Old Plants 
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GAS AND WATER PLPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENEBAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 











JOHN FoOx,|— 


160 Broadway, N. Y. 


GAST IRON GAS¢WATER PIPE 





SPECIAL CASTINGS, FLANGE PIPE, 


FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etce., Etc. 


General Foundry and Machine Work. 





WARREN FOUNDRY 


Established 1856. 





AND MAGHINE c0., 


Works at Phillipsburgh, N, J. 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE, 


FroM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Ofiice, Corbin Building, 192 Broadway, ¥. Y. 





GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, FA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMERICAN ir COMPANITES 


Price, 


A. M. CALLENDER 


& CO. -- 


$5.00. 


No. 32 Pine Street. New York. 








N.Y. AGENCY, | 


Bartlett Lamp My. Co.,| , 


90.441 W. Broadway, 9 ape PF 
New York City. ==Ias 


Telephone, 1125 Courtlandt. | = 


ee 
a = s— —PaPSRSNEN Sane 44 ' 
. 


SaaS 











Factory 
and Office 





ees = CEE, Pa. 


: ESTIMATES FURNISHED 
ON APPLICATION. 








METRIC METAL CO., 


MANUFACTURERS OF 


- Dru fas Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to a. 
REPAIRING METERS OF ALL MAKES. gaa 











Aqts.. MeELWAINE-RICHARDS.CO., 62.8-64,W. Maryland St.; Indianapolis, ind 
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NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
ce. Ww. i tea sh - - Manager. 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing. is « of 
ae and answer onlers Apparatus for the Chemical Testing of Gas and Ges Liquor, 























CHARLES E. DICKEY. . JAMES B. SMALLWOOD. CHARLES H. DICKEY, 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron? St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete., Etc 














“Success” and “Perfect ” Cas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#<Analytical Gas Apparatus 


‘*Sun Diac” Gas CooKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and.Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 


WESTERN MANAGERS: PACIFIC : 


CAHILL, SWIFT & CO., WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 























ST. LOUIS, MO. SAN FRANCISCO, CAL. 


Gas Meters and Gas Stoves. 
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GAS METERS. 








GAS METERS. GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER Co. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: GSAS STOVES. Em: te . 
SUGG@’S “STANDARD” ARGAND BURNERS, mton Street, Chicago. 
es hay fe wp sage = SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arc 22 s., Phila, 


Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. 
(Established 1848.) 


(Gas: Meter Manufacturers 


_1339 to 1349 Cherry Street, Philadelphia, Pa. 
Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATEHNT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


222 Sutter Street, San Francisco. 

















sco 





D. McDONALD & CO., 


Batablished 1854. 





154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


“t Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. a, Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - .». Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and$ Estimates Furnished upon Application. LOWE WATER GAS APP. 
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Sn 



























The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, 19 Pearl St., Chicago, 245 Lake &St., 
Occupies thie epace every alternate week. . 


JOHN J. GRIFFIN & CO. 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


LS B\, STATION METERS, 


a CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete. 


‘Prompt Attention Giwen to All Repairing. 


OUR ‘SPECIAL NATURAL GAS METER 


; Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Kostiwe Prepayment Meter. 























This Meter is an un- 


















































SIMPLE . 
qualified success in 
DURABLE Great Britain. 
' Its simplicity of con- 
. ACCURATE . struction, and the 
positive character of 
RELIABLE 
the service performed 
All Parts by it, have given it 
Interchangeable pre-eminence. 














Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
‘CONSUMERS, *Dispenses with “DEPOSITS” and increases OUTPUT.’ 


